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Report on Temperatures in Two Different Patterns of Stevenson 
Screens. By Edward Mawley, F.R.Mot.Soc., F.R.H.S. 

[Bead Noyember 2l8t» 1888.] 

As this paper is, with the exception of a few additions, a Report prepared at 
the request of the Council of this Society, it may he advisable to preface it 
with some particulars respecting the two screens and the differences between 
them. 

The thermometer screen referred to in this Report as the '* old " screen is 
an ordinary Stevenson screen obtained from Casella about seven years ago, 
while the one called the '* new '* screen is a Stevenson screen made in May 
last by a local carpenter, in accordance with the recommendations of a Com- 
mittee appointed by the Council of this Society. 

The internal dimensions of the old screen are as follow : — ^width, 16 ins. ; 
depth, 9 ins. ; and height, 16^ ins. Those of the new screen : — width, 18 ins. ; 
depth, 11 ins. ; and height, 16)- ins. Accordingly, while both screens are 
the same height inside, the new one is 2 ins. wider and 2 ins. deeper than 
the old screen. The new screen also differs from the old screen in the 
following principal points. The inner and outer louvres, instead of being 
separated, are joined at their upper edges. The inner louvres are 1^ in. in 
width, and the outer ones 2^ ins. ; whereas those in the old screen are both 
only 1^ in. wide. The distance between the louvres has also been increased 
to a clear ^ in. in the new against f in. in the other screen. The new screen 
has an upper sloping roof, and at a little distance below a flat inner roof, 
pierced with holes for ventilation ; while the old screen has a single flat roof, 
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with only %-i)^7w slit beneath on each aide for ventilatJon. The bottom 
of the iie^ apreen is formed with three amall boardB, the two oater ones 
oveH^ppidg the inner one in anch a way as to completely cat off direct 
,nk4iatien from the ground ; whereas in the old screen there is only one 

'. -^mfow board ronning across Uie centre of the bottom. 

■'■ Observations have been taken in both ecreens, with a few eiceptions, three 
times a day for five months (Jane 16th to November 16th). In the present 
report tiiose made daring Jnly, Angost, and Bept«mber only have been 



Ethuive Pontion$ of the Heo Sertent. — Both screens were on a level piece 
of ground, and during no part of the day was either of tbem shaded by any 
higher object. The new screen was placed fi yds. Sonth of the old screen, 
towards the North-east comer of a lawn 18 yds. square ; while the old screen 
remained in the same position it has occupied for some years, namely, 4 ft. 
to the West of a Glaisher stand on a grass plot 16 ft. long by 9 ft. wide. 
As will be seen in the accompanying plan, the graes plot is separated from 
the lawn by a gravel path, 6 ft. wide. 
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The Pmntmg of the Sereem, — Previons to the observations being made 
he new screen received two coats of white lead paint and a finishing coat of 
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white zino paint and copal varnish, while the old screen was repainted 
thronghont and finished ofif with the same mixture as the new one. 

The Thermometers, — The different thermometers occupied similar positions 
in the two screens, and were respectively the same heights ahove the ground. 
The only difference in the thermometer bulhs likely in any way to have 
affected the results was in the case of the minima, tlie minimum thermo- 
meter in the new screen having a cylindrical bulb, whereas that in the old 
screen has a forked bulb. On the 9th of October all the'thermometers were 
several times tested most carefully in melting ice, and appropriate slight 
corrections made in their certificates. 

Circulation of Air. — After the thermometers had been removed from the 
new screen a few observations were taken in both screens with a miniature 
Robinson anemometer lent by the Kew Committee, and these were compared 
with the indications of another Kobinson anemometer on the top of the 
Glaisher stand. Little value should, perhaps, be placed upon such com- 
parisons, as they necessarily vary with every wind that blows, and moreover 
greatly depend upon the position occupied by the anemometer in the screen. 
Still it may be of interest to state that on the afternoon on which these 
observations were made, with a South-westerly wind moving outside at the 
average velocity of about 5 miles an hour, the mean rate of movement inside 
the two screens was about 1 mile an hour in the old screen and about 1:^ mile 
an hour in the new one. 

Comparative Amount of Light in the Two Screens, — In order to test this, 
small pieces of sensitive paper were, on one bright day in October, fastened 
to small boards attached to the middle of the doors of both screens. After 
two hours exposure, viz. from 11 a.m. to 1 p.m., the papers were removed, 
and the one in the new screen was found to have assumed a deeper tint by 
several shades than the paper in the old screen. 

Concluding Remarks, — During the severe Southerly gale of the 2nd of 
September a few drops of rain were driven through the South louvres of 
both screens, but no more through one screen than the other. The upper 
roof of the new screen during the time it has been in use has not carped at 
all, but previous to the screen being painted it had become slightly curved 
upwards in the centre. 

As regards coolness, from the mean results the two screens come out very 
much alike. But when the individual temperatures are compared, I find 
that on no less than thirty-four out of the whole ninety- two days the thermo- 
meters in the new screen read at some time half a degree or more lower than 
those in the old screen ; whereas on only ten days altogether did any reading 
in the old screen fall below a similar reading in the new one by half a degree 
or more. The two screens seem to be about equally cool at night and also at 
9 a.m. During the hottest part of the day, however, and also at 9 p.m., the 
new is somewhat cooler than the old screen. The mean temperatures, which- 
ever way reckoned, come out slightly lower from the new screen readings, as 
does also the daily range. 

To sum up, the new screen may be regarded as possessing the following 
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advantages over the one now in general use. It is slightly cooler and better 
ventilated. It is also stronger, more roomy, and has a better appearance. 
Having a double roof and overlapping boards below, it is at the same time 
better suited for extreme climates. In my opinion, however, its principal 
advantage will be found to consist in its retaining the heat of the sun for a 
less time than the old screen. This is seen from the fact, that during July 
and August, while the dry-bulb temperatures were as a rule about the same 
at 9 a.m. in both sA*eens, at 8 p.m. they come out 0°*14 lower and at 9 p.m. 
as much as 0^*28 lower in the new screen than in the old one. 

ABSTRACT OF BESULTS. 
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DISCUSSION. 

Rev. F. W. Stow in a letter to the Secretary said, "Mr. Mawle/s comparison 

rems to be very satisfactory, the sh'ght difference being in the direction expected, 
have copied out a comparison of my zinc screen which was returned from the 
Society's office in May, and my old wooden screen. The former you know,* ex- 
cept that it received a better roof, over-hanging further in all directions', and 
that I altered the bottom boards and made them after the pattern screen. It 
received also three good coats of paint. The wooden screen is 3ft. 6 ins. long 
and has a large double roof, louvres 2i ins. wide by ) in. thick, and j in. apart • 
a single row in front and sides, a double row at back, the outer louvres being 3 ins! 
wide. I made it in 1871. The ground on which the screens were placed slopes 
towards South-east, and the zinc screen was higher up. The results of the 
comparison during the three months, July to September 1883, are the following : 
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" I think these figures may be of interest as showing that good sized screens 
agree whatever the material." 

Mr. Symons considered the new screen an improvement in every way over the 
old Stevenson screen, and as it only cost five shillings more than the ordinary 
Stevenson screen, there would be but little difficulty in inducing observers to 
adopt it. 

Mr. Gaster was very glad that the results of the comparison showed that the 
temperatures recorded in the new screen did not difiEer much from those in the 
Stevenson screen, as it would be ver^ serious if a new screen were to be 
introduced, with the Society's authority, differing materially from one which is 
so universally used in this country. He thought that the louvres in the new screen 
being joinea together, would make it easier for rain to get inside ; and if the 
inner roof had been solid, instead of being pierced with holes, the results of the 
comparison might have been even better than they were. As it is, however, the 
difference between the temperatures in the two screens is very much smaller 
than the differences which sometimes exist between verified thermometers them- 
selves. In April 1880 he had made some experiments with two precisely similar 
Stevenson screens, placed 18 ins. apart, one of which was protected with a large 
umbrella from the heat of the sun, while the other was fully exposed. On one 
morning, at 8 a.m., the dry bulb thermometers hune on the East side of each 
screen, read alike ; at 10 a.m. the thermometer in the unprotected screen read 
0°*9 higher than that in the protected screen; at 10.45 a.m. 1^*1 higher. A thermo* 
meter was then hung at the back or South side of each screen, and the differences 
between these thermometers were as follows : — the thermometer in the unpro- 
tected screen at 10.30 a.m., read 2°'3 higher ; at 10.45 a.ra. 2°-6 ; at 11.15 a.m. 
2°*5 ; and at 11.30 a.m. 2^*6. This seemed to show that although by adopting 
the Stevenson screen we got uniformity in exposure, but we did not get accuracy. 
In showery weather, too, the rain lying on the louvres would damp the air pass- 
ing through them, and so cause the hygrometer to show a greater degree of 
humidity than was actually the case. It is in calculating averages, and from 
them dravdng isothermal charts, that differences due to bad. screens become so 
serious ; an error of even 0^*5 being sufficient to distort an isotherm. It is ab- 
solutely necessary to get the best screen possible, and the question is, how far 
should thermometers be surrounded by louvres ? He believed there should be 
as little louvre board as possible in a thermometer screen, and his idea of a proper 
thermometer screen was a treble roof with slight louvres on the East and West 
sides, so as to protect the thermometers from either direct, or reflected heat ; the 
ground beneath being sheltered from the direct solar rays, by means of an inde- 
pendent screen placed at some distance from the instruments. By these means 
a perfect circulation of air in its natural condition would be insured, and reflected 
heat from the ground be got rid of. 

Dr. Marcet had observed that the sun heated screens exposed to its rays, and 
at Cannes, where he had taken observations daily during six winters, he had on 
that account to remove his screen from the front of his house facing South, to 
the back, so as to keep it in the shade. A gentleman, a Fellow of this Society, 
also residing at Cannes had a hut made to protect his screen from the sun*s heat, 
and be (Dr. Marcet) thought that if it was necessary to use a sheltered screen in 
the South of France, such a precaution was equally required in tliis country. 
Mr. Gaster 8 remarks certainly showed that the readings of thermometers in the 
Stevenson screen under ordinary circunutanceb were too high. The new screeu 
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was an advantage over the old one as regarded the roof, but the louvres seemed 
to be rather too close. 

Prof. Archibald considered that before the Society pledged itself to a new 
form of screen, which was seen by Mr. Mawley's experiments to differ so 
minutely from the one now in use, the whole theory of screens ought to be re- 
con8idei*ed. For his own part he was surprised at the strange variations in the 
exposure of thermometers adopted in different parts of the world. In India the 
screens were always placed under a shed, like the one described in Mr. Blanford^s 
Vade Mecum, Part I. It was obvious that in India a thermometer in an unpro- 
tected screen would register very differently to one in a screeh under such a shed, 
which protected it from the fierce tropical sun by the interposition of a thatched 
roof. Even in this country he thought there would be found to be a considerable 
difference between the readings of thermometers in protected and unprotected 
screens, especially in the summer ; and in the absence of special trials hitherto 
on this point would advise the Society to make some fresh ones. If protecting 
sheds were dispensed with, he thought the screens themselves ought to be con- 
structed so as to afford complete shelter from solar Lnd terrestrial radiation. 
This would be better acccompHshed, he thought, if the existing screen were 
made with vertical eaves reaching more than half way down the screen, and 
about 2 or 3 ins. from it. This would shelter it from the morning and evening 
Bun, which the present screen ignored, and then the louvres could be made more 
open with safety, and inclined upwards, so as to shelter from terrestrial radiation. 

Capt. ToYNBEE w^as pleased to find so close an agreement between the two 
screens, showing that observations taken in them at various stations must give 
very valuable relative temperatures, even though slightly different results 
might be obtained if a more perfect screen were devised. He would be glad to 
know if a complete series of comparisons had been carried out between sling 
dry and wet bulb thermometers, and others placed in a Stevenson screen. 

Mr, Symons referred to the observations made with different patterns of ther- 
mometer screens which were commenced ten years ago at Stratbfield Turgiss. 
Among these there was a thermometer stand covered with a thatched roof similar 
to the mode of exposure adopted in India. The observations had been discussed 
by Mr. G aster, and the results published by the Meteorological Office. This 
comparison, however, did not include the form of stand used at the Montsouris 
Observatory, Paris, and generally in use in France. From what he knew of that 
screen, he thought it was very much like Mr. Gasters idea of a screen ; but the 
Montsouris stand was intended to be sheltered on the South by shrubs, an 
arrangement open to question upon hygrometric grounds. Dr. Marcet's plan of 
placing his thermometer stand in the shade of a house did not commend itself to 
him, for the temperature in such shade would not be the true temperature of the air. 

Lieut.-Gen. Strachey remarked that the necessity of screens mainly arose 
from the imperfection of thermometers, glass, the material of which they were 
made, being extremely sensitive to radiation. What was required was a thermo- 
meter bulb not susceptible to radiation, and it would be well worth trying to 
construct such an instrument. He had indeed seen a thermometer, the bulb of 
which was covered with polished silver, which appeared to give promise of suc- 
cess in this direction. But the silver coating failed, and the attempt had not 
been followed up. 

Dr. Makcet said it was the temperature of the air entirely free from the 
direct influence of the sun which was required, and he did not quite understand 
the objection there was to the use of a house (isolated at all events on one side) 
as a means of sheltering a screen from the sun's rays. 

The President (Mr. Laugiiton) said that the discussion had turned on the 
exposure of thermometers rather than on the comparison between the two 
particular screens. This was really foreign to the subject of the paper, and 
to the work which the Committee had been requested to undertake, which 
was solely to recommend an exact pattern of Stevenson screen, with the view of 
obtaining something like uniformity at the Society's stations. Whether Steven- 
son screens give the best possible exposure was quite another question, on 
which meteorologists might perhaps be agreed some day ; but till then, it is most 
desirable that they should all be of the same size and pattern. 

Mr. Mawley was pleased to find that the new screen had the approval of so 
excellent an authority on the subject of thermometer exposure as the Rev.- 
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F. W. Stow was well known to be. There could be no donbt that shaded screens 
would during the hottest months of the year give somewhat lower readings than 
those that were unprotected, but it should also be remembered that, when shad- 
ing a screen in the way which had been described, the ground beneath and 
around it was at the same time shaded. And as it was not to be expected that, 
even if this plan were adopted, all observers would shelter their screens to the 
same extent, or in precisely the same way, the results obtained in different locali- 
ties would be less comparable than under the present system. For his own part, his 
recent investigations had only confirmed him in the favourable opinion he had al- 
ready formed of the Stevenson screen, as a means of thermometer exposure for 
general adoption. As to the objection that rain could enter the new screen 
more easily than the old one, he stated that on only one occasion did any rain find 
its way into the now screen, and that was during the heavy Southerly gale of 
September 2nd, whereas on another windy day, in November, while the new 
screen remained pei*fectly dry inside, a few drops of rain were found trickling 
down some of the inner louvres of the old screen. This he attributed to the 
greater depth of the outer louvres in the new screen. With regard to its cost he 
mentioned that he had had several made, the price being £2 in each case, and 
considering that this screen was 'somewhat larger, more strongly made, and 
better painted than the screens usually sold, he considered it wouia be found in 
the end quite as inexpensive. He had noticed that the differences in the indica- 
tions of the thermometers in the two screens did not take place as might have 
been expected on the hottest days, but generally on days of moderate heat. It 
having occurred to him, after the comparisons given in the Report had been made, 
that perhaps the differences in the positions of the two screens might have to 
some extent influenced the results, he had the old screen removed to within a 
few yards of the new one, but found that the differences in the readings con- 
tinued much as before. In fact, so slight were these differences, that the 
changing of the thermometers from one screen to the other was found to make a 
greater difference than the relative positions of the screens themselves. As 
compared with the original Stevenson screen, described in the first volume of 
ttte Journal of the Seottiish Meteorological Society^ the new screen, taking the 
inside measurements was 3^ ius. wider, 3^ ins. deeper, and 1| in. higher. 



On THE Storm which crossed the British Islands between Septem- 
ber 1st and 8rd, 1888, and its Track over the North Atlantic. 
By Charles Harding, F.R.Met.Soc. Communicated by permission of 
the Meteorological Council. (Plates 1 to 9.) 

[Bead November 2lBt, 1883.] 

The violence of the Storm which traversed the British Islands, September 
let — 8rd, together with the damage which it caused, chiefly owing to its 
occorrence before the completion of the harvest, have led me to suppose 
that a discussion of this Storm would be acceptable to the Follows of the 
Society. 

The Fellows are doubtless aware that the Meteorological Council made a 
special collection of observations from ships in the North Atlantic for the 
period from August Ist, 1882, to August Slst, 1883, and have kindly granted 
me permission to nse some of their valuable records for the preparation of 
this paper. 

By means of the ships* observations the path of the storm can be tracked 
from within the tropics and across the Atlantic from coast to coast, and it is 
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hoped that this, conpled with the rapid rate of progress ^and the marked 
manner in which the depression not only deepened hat extended in its area, 
will prove of interest, if not even of scientific valae. 

At present, very scant data have heen received from a more soathem 
latitude than 25^ N ; hat there is safficient to track the storm well into the 
tropics. 

The first evidence of the storm is from the steam ship Eaytian, hoand to the 
Boath-west. On the 28rd of August, at 4 a.m., in 22° 45' N and 55"" 45' W 
lightning was seen in the south-west, and a fresh East-south-east wind in the 
morning increased to a moderate gale hy noon, harometer 80*10 ins. — 
position of ship 22^ N and 57° W. On the 24th at 8 a.m. it was blowing a 
fresh gale from East-south-east -barometer 29*97 ins. — and at noon the 
wind had increased to a strong gale from the same direction, barometer 
29-98 ins.— ship in 21° 18' N and 68° 14' W. The Haytian was under the 
influence of this gale on the 25th in 20° N and 60° W., but the barometer had 
then risen. At Sombrero Island, West Indies, in 18° 86' N and 68° 28' W 
a high sea on the north-east side of the island was reported at noon on the 
28rd ; but nothing of any note occcurred in wind or weather. 

The Barque Active, on August 26th, in 24° 80' N and 67° 80' W, 
experienced a strong North-westerly gale, and at 4 p.m. recorded the lowest 
barometric reading 29*55 ins. The two following extracts are from Lloyds' 
List: — 

The Paolina, Italian barqae, reports that from August 25th to the 28th, lat. 25° 49', 
long. 62° 23' , to lat 28° 42^, long. 68°, she experienced a heavy gale from Sonth-east to 
North-west, West, and Sonth-west, during which she stove bulwarks, lost sails, &c. 

The Maggie Olenn brig was abandoned August 28th, having encountered a fearful 
hurricane August 26th in lat. 25°, long. 65° ; during which ^e was thrown on her beam 
ends and had masts cut away. 

Accordingly, as early as August 24th the storm had the force of a strong 
gale in lat. 21° N, and on August 26th in lat. 25° N it was blowing with 
hurricane violence. From this time until September 4th, when the storm- 
centre had traversed England and was situated over the North Sea, its path 
can be fixed with the greatest certainty, not only by means of the charts which 
have been drawn for 8 a.m. local time each day, but also by the extracts 
from the ships* logs (see pp. 12-14) as well as the extracts from Lloyds* 
List (see pp. 14-16), which give very frequently the time of lowest barometer 
reading, and the sudden change of wind consequent on the passage of the 
storm-centre. These extracts also throw considerable light on the development 
of the storm as it progressed over the North Atlantic. When this dis- 
cussion was commenced the track was worked out by means of the several 
barometrical minima and the sudden changes of wind experienced, and it has 
not since required alteration ; for the centres of disturbance obtained from the 
daily charts fall absolutely on the track as originally drawn. The path of 
of this storm, which is throughout numbered IV. and Y., is shown by a plain 
bold line on the Track Chart. (Plate 9.) 

The Chart of August 27th (Plate 1) shows that an area of low pressure 
(No. lY.) existed somewhat beyond the limits of the chart. It is indicated 



HABDINO STOBM OF SEPTEMBER IST TO 8bD, 1883. 9 

bj the trend of the isobar for 80 ins. in the lower left-hand comer ; the 
American Tri-Daily Weather Map also shows that an area of low barometer 
(No. Y.) is travelling eastwards over the Continent of America, and at 7 a.m. 
of Washington Time was situated in about 49"" N and 97^ W. On the 28th 
(see Plate 2) the low pressure (No. lY.) had moved further to the North. It 
is now fully shown on the chart, the centre of the disturbance having been 
apparently at about 80° N and 69° W ; and although the depression seems to 
have been shallow still several vessels were experiencing a gale. The steam- 
ship Euripides, No. 162, gives good evidence of the position of the centre (see 
extracts from logs for 28th). The depression (No. Y.) which on the 27th was 
situated about the centre of the United States, had now advanced to the 
eastward, and had its centre slightly to the south of Chicago. On the 29th (see 
Plate 8) the depressions No. lY. and Y. appear to have merged ; and instead 
of two shallow depressions we now have one much deeper and considerably 
larger in extent. The chief strength of the gale would, however, seem to 
have been due to a somewhat high pressure on the American coast, causing 
a steep gradient on the northern and north-western parts of the storm-area. 
The barometer near the centre of the storm read 29*5 ins. at 8 a.m., as 
shown by the chart ; but the extracts from the ships' logs as well as those 
from Lloyds* List show that the depression was rapidly becoming deeper and 
the storm more violent : see especially the extract from the barque SLieve 
Bfoom (No. 147), p. 12, which shows that the barometer had fallen from 
80*14 ins. at G a.m. to 28*80 ins. at 4 p.m., a fall of 1*84 ins. in 10 hours. An 
area of high barometer reading (80*8 ins. and upwards) occupied a consider- 
able space in the middle of the Atlantic, and the readings in this high pressure 
area were higher than those on the 28th. Whether the increase shown is 
connected with the decrease of pressure in the storm which is skirting it, is a 
matter of interest which might well be studied. 

This area of high pressure, is not one of the travelling areas. It is per- 
manent in character and in position, except that it is subject to variation in 
intensity, and to a slight oscillatory movement ; being of a much more pro- 
nounced type at one time than' another. It is subject to change with the 
season, as are the Trades and Doldrums, being situated furthest northwards 
in A.ugust. 

On the 80th, (see Plate 4) the centre of the disturbance is situated off 
Cape Breton, to the south of Newfoundland ; and had travelled N 80° E 
640 miles in the past 24 hours. The steepest gradients and consequently 
strongest winds would appear to have been in the south-eastern quarter of the 
storm area, this is due to the somewhat close proximity of the high pressure 
area in Mid-Atlantic. The depression gradually became deeper and the 
gradients steeper, and the area over which the gale force was experienced 
was considerably extended ; the Barque Maiden City, No. 126, had a reading 
of the barometer as low as 28*55 ins. (see extracts from Ships* Logs, p. 12). 
Little change is shown in the area of high barometer readings in Mid-Atlantic. 
On the Hist (see Plate 5) the storm had made further progress to the 
eastwards (N 76° £) of about 910 miles, and had considerably increased in 
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extent. The barometer near the centre, as shown by the chart, was reading as 
low as 29 ins., and the wind was blowing with fnll force at a distance of over 
700 miles from the centre. The gradients had become much steeper, 
especially in the north-western quadrant. 

The steamship Carbis Bay, No. 62, recorded that the barometer fell from 
80*15 ins. at 8 a.m. to 28*45 ins. at 6.40 p.m. ; a fall of 1*70 ins. in 
15 hrs. 40 mins. (see extracts from Ships' Logs, p. 18). 

The ridge of high pressure, which on the 80th was situated to the east- 
ward of the storm, had become much less marked, although the permanent area 
of high pressure in Mid- Atlantic had increased as far as absolutely higher 
readings were concerned. 

On September 1st, (see Plate 6) the centre had made a further advance 
to the eastwards (S 89^ E) of about 1,000 miles in the 24 hours, and a still 
further development of the storm area had taken place. The barometer near 
the centre, as shown by the chart, was reading as low as 28*28 ins., and 
winds of gale force were felt at 600 miles from the centre of disturbance. 
The wind was blowing with the force of a gale over a much greater area in the 
rear of the storm-centre than in its front, although the steepest gradients were 
in the front, which was due apparently to the centre of the depression 
impinging more closely upon the ridge of high pressure to the east of it, 
as well as to the reduction of actual pressure at the centre of disturbance. 
The steam ship British Crown, No. 129, recorded the barometer 29*70 ins. 
at 5 p.m. 81st, and 28*25 ins. at 8 a.m. 1st, a fall of 1.45 ins. in 10 hours 
(see extracts from Ships' Logs, p. 18). On the 2nd (see Plate 7) the 
rate of progress of the storm-centre had considerably decreased, its advance 
in the 24 hours having been only about 880 miles to the east-north-eastward. 
The steepest gradients and consequently strongest winds were now in the 
southern part of the storm area, and the whole of Western Europe was brought 
under the influence of the storm. The process of filling up had, however, 
already commenced, for the reading of the barometer near the centre at the 
time of the chart was only 28*5 ins. 

The extracts from Lloyds* List, as well as those from the TimsSf show 
very clearly the positions in which the gale was most severe whilst within the 
area of the British Islands. 

The progress of the gale is well shown by the reports from the various 
land stations of the Meteorological Office. 

The observations at the seven self-recording observatories afford the most 
exact data both of the first indications of the approach of the storm and of 
the passage of the centre of disturbance. The first evidence of its ap- 
proach was shown at Valencia at 8 p.m. on the 81 st, at which time the 
barometer began to fall. The times at which the barometer began to fall at 
the several other observatories were — Falmouth, 10 p.m., 81st ; Stonyhurst, 
10 p.m., 81st ; Armagh, a.m. (midnight), Ist ; Glasgow, a.m. (mid- 
night), 1st; Kew, 9 a.m., 1st; Aberdeen, noon, Ist. The passage of the 
storm-centre is shown by the time of the occurrence of the minimum 
barometer readings (all corrections have been applied). The readings were— 
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Valencia 28*49 ins. at 7.15 p.m., Ist; the barometer at its lowest from 
about 6 p.m. to 10 p.m., 1st. Armagh 28*75 ins. at 5.40 a.m., 2nd ; 
the barometer at its lowest from about 8 a.m. to 8 a.m., 2nd. Falmouth 
28*50 ins. at 5.45 p.m., 2nd ; the barometer at its lowest point from 2 to 7 
a.m., 2nd. Stonyhurst 28*67 ins. at 4 p.m., 2nd ; the barometer at the 
lowest point from 2 to 6 p.m., 2nd. Glasgow 28*88 ins. at 4 p.m., 2nd ; 
the barometer at its lowest point frt>m noon to 6 p.m., 2nd. Eew 28*78 ins. 
at 4 p.m., 2nd ; the barometer at its lowest point from 2 to 4 p.m., 2nd. 
Aberdeen 28*94 ins. at 5.80 p.m., 2nd ; the barometer at its lowest point 
from 5 p.m. to midnight, 2nd. 

The Daily Weather Beport stations of the Meteorological Office do not 
show any indication of the approach of the storm until 8 a.m. of September 
Ist; at which time the centre of the disturbance was in about 49^ 16' N, 
and 14° W., or about 200 miles to the south-west of Valencia ; at this time 
the winds at our westernmost stations were South-easterly, but the force 
bad not yet attained the strength of a gale. The lowest barometer reading 
was 29*06 ins. at Valencia, and the trend of the isobars clearly indicates the 
near approach of a deep depression. By 10 a.m. the barometer at Valencia 
had fallen to 28*91 ins., and by noon to 28*75 ins., and the wind had 
now reached the force of a moderate gale from East-south-east. At Scilly 
the gale began at 11.80 a.m. At 6 p.m. the centre of the storm was 
situated about due south of Valencia, and the barometer at that, station was 
28*50 ins. ; the gale had now reached stations in the south-west of England 
as well as in the north and west of France. On the 2nd, at 8 a.m., the 
centre was just to the south of Pembroke, at which station the barometer 
stood as low as 28*44 ins. ; the winds over the whole of the United Kingdom 
as well as over a great part of Western Europe circulated round the centre of 
depression. The strongest force was experienced over the south-west and 
south of England and over France, but the fact that with this position of the 
storm-centre an East-north-easterly gale was blowing at Stomoway, and a 
South-westerly gale at Biarritz, and also at Corunna, as shown by the chart, 
will give some idea of the extent of the disturbance. At 6 p.m. the centre 
was apparently lying over Cheshire, the lowest barometer reading shown by 
the Daily Weather Beport stations was 28*66 ins. at Loughborough, and 
at Liverpool the reading was only 28*68 ins. ; and the position of the centre 
was fairly midway between these two stations ; the winds, however, for some 
considerable distance round the centre were light, owing to the uniformly low 
readings and consequently slight barometrical gradients. The gale was still 
very heavy in the West and South of England as well as over France and 
Germany, and had reached Norway. The rain accompanying the gale 
was very heavy, at Boche*s Point as much as 1*9 ins. fell from 8 a.m. 1st, to 
8 a.m. 2nd. On the 8rd at 8 a.m. (see Plate 8) the storm-centre was over the 
North Sea off the north-east coast of Scotland, having travelled 860 miles 
in the last twenty-four hours, and the process of filling up is more clearly shown, 
as the barometer at the centre recorded 29*0 ins. The gradients were less 
steep than on the 2nd, but still it was blowing a strong gale over the whole 
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of the south of England, and pretty generally over the west of Europe. 
The 2 p.m. and 6 p.m. obsenrations confirm the fact that the depression 
was being filled up, and show that the gale had almost entirely expended 
itself — the centre had still progressed to the North-eastward, but its rate of 
travelling is extremely slow. The charts for the 4th show the depression was 
being still further filled up, and the rate of progress, now to the Northward, 
was also slower, although on the coast of Norway the wind still retained the 
force of a gale. 

The following are extracts from the ships* logs. They give important facts, 
such as the height and time of the lowest barometer reading, and the change 
of wind experienced in connection with the storm centre, Nos. IV. and Y. 
They have a very important bearing on the track of the storm, and also 
enable one clearly to trace the history of the development of the storm as it 
moved across the Atlantic. They are arranged in order of date, and the 
extracts from the westernmost vessels are generally given first each day. 

August 28th. 

(162) 6 a.ni., in 80^ 35' N and 65° 25' W, hauled ship ont to Soath-east to clear 
storm track, the squalls getting very yiolent and glass falling rapidly from previms 
midnight — barometer ceased fallings and soon after sJteriDg coarse began to rise. Noon, 
Boath-east by East, 9, barometer 29 80 ins. 

(57) Noon, in 35° 45' N and 72° 4o' W, wind North-north-east, 8-9, a terrible con- 
fosed sea from North and East-south-east. 

August 29th. 

(132) The hurricane commenced at 6 a.m., ship in 41° N and 65° W, and lasted till 
6.30 p.m., at the end the wind was North-north-west. Ship in 41° N and 66° W. Wind 
at noon North-east, 12. 

(32) Noon to 6 p.m., in 41° N and 66° to 67° W, heavy Northerly gale, hurricane 
force at times, barometer lowest, 28*95 ins., at 3.20 pjn., in 41° N, 66° 30' W. 

(147) 6 a.m., took in everything but the lower topsails, barometer 30'14 ins. and 
slightly falling, wind at East-south-east, force 9, weather gloomy and oppressively hot. 
At 8 a.m., in 38° SO' N and 63° 45' W (see Chart) the force of the hurricane was upon us, 
lower topsails and mizen staysail were blown away in a few moments, cargo sliifted, 
and then we lay with the shearpoles of the lee rigging under water ; as for the rail we 
did not see it once in half-an-hour, the sea was constantly over the top of our house 
to leeward, spars washed adrift and everything movable washed away ; have been round 
an Indian hurricane but never saw anything like this, could not see the length of 
the ship for spoondrift. Noon, ship's approximate position 38° 50' N and 63° 35' W. 
About 1 p.m., a mountain of water struck the ship, doins immense damage and washing 
the captain overboard, but he found a round turn of the main brace round his leg by 
whic^ he was enabled to scramble on board again. 4 p.m., barometer at its lowest, 
28*80 ins., after 4 pm. the mercury rose very £ast, and by 10 p.m. the force of the gale 
was gone. Ship was hove-to on starboard tack, the wind remained steady longest at 
South-east, and when its force began to moderate the direction was South-south-west. 

(37) 2 p.m. till 7 p.m. Hurricane from North- north-east to West-north-west, lowest 
barometer 29*10 ins. from 5 to 6 p.m., wind North-north-west, 12, in 41° 30' N, 66° W. 

(23) Noon, in 40° 45' N, 67° W, strong gale and continuous thick rain with very 
high confused sea. 6 p.m., in 40° 6(y N, 66° 3u' W, lowest barometer 29*22 ins., gale sud> 
denly moderated at North-north-east and hauled to West-north-west, leaving a fright- 
fully high confused sea. Barometer rose steadily from 6 p.m. 

August 30th, 

(126) In 41° 55' N and 62° W the barometer fell to 28*55 ins. and blew a fearful 
hurricane, whilst the wind hauled from East-south-east to West when the wind b^an 
to abate and barometer to rise at 1.30 a.m. 30th. 

(182) 2 a.m., in 46° 40' N and 56° 30' W, it began to blow very hard with the 
wind gradually going back to South-south-west and West* south-west, blowing with 
hurricane force from 3 to 7 a.m., wind being then South to South-west. Lowest read- 
ing of barometer 29*03 ins., at 4 a.m., in 45° 40' N and 57° 0' W, wind South- west, 
10 to 11. 
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(31) 11 am.. 29th, in 44^ 40' N. 62° 80' W. wind changed from West to South, 
South-east, and East. 4 a.m., 30th, in 43° 4(y N, 65° 45' W, wind East by South, 10. 
6 a.m., lowest barometer, 29*34 ins., wind South by East, 10. 6 a m., wind South 1 y 
West, 11. At 8 a.m., in 43° 30' N, 66° 30' W, wind West by South, 11, barometer 
29 48 ins. (see Chart). 

(7) a.m , in 46° N, 62° W, heaTy rain. Yard-arms and mast-heads lit up 
with Corposants. 7 a.m., in 44° 30' N, 65° W, sudden shift from South-east to South- 
south-west, force 7, barometer 29*66 ins. 11 a.m.. in 44° N, 56° W, wind veered to 
Westward, force 10, barometer 29*48 ins. Noon, wind West, 10, barometer 29*56 ins. 

(29) Noon, in 48° 45' N, 60° 45' W, hard squalls from East-south-east to South- 
east, force 10. 4 p.m., barometer 29*16 ins., wind calm. 6 p.m., in 48° 30' N, 51° W, 
wind Teered to North-north-east and blew a hurricane. 

(161) 10 p m., in 47° 15' N and 48° W, lowest barometer 29*29 ins. Midnight, wind 
shiftedf from West to North-north-west in a squall, force 9, lasting about an hour. 

August 31st. 

(126) 2 a.m., in 50° 45' N and 38° W, wind East-south-east, 10.4 a.m., East-north- 
east, 10, with rain, barometer 29*12 ins. 

(16) 6.30 a.m., in 49° 15' N, 39° 45' W, barometer 28*99 ins., sudden shift of wind 
from South-south-west to North-north-east, blew a perfect hurricane for 2 hours, tht-n 
settled down into a hard gale, very high sea, washed away boat and lost all square sails. 
Barometer rose at a wonderful rate after 8 a.m. 

(40) 8 a.m., in 49° 30* N and 37° W, wind West-south-west, 9, barometer 29*10 ins., 
9 a.m., wind North-west. 10, barometer 2904 ins. At 10.15 a.m., wind flew to North- 
north-east, force 11 and 12, blowing a terrific gale till noon, when the worst was past. 
Noon, in 49° 16' N and 36° 46' W, wind North-north-east, 11, barometer 29-60 ins., the 
captain remarks that he cannot describe the confused state of the sea that was coming 
from North-east, North-west, and South-west 

(171) 4 p.m., gale increasing with furious squalls and rain, wind West-south-west, 
10, barometer 29*17 ins. 6 pjn., in 47° 15' N and 28° W, barometer 29*03 ins. (lowest 
reading recorded). 

(205) 7 p m., in 47° 16' N and 30° 30' W, wind shifted to West-north-west, blowmg a 
hurricane, barometer 28*84 ins. 

(152) 6 p.m , heavy gale veering to the Westward. 7 p.m., in 48° 16' N and 28° 30* 
W, blowing a hurricane from West-north-west, barometer 28*61 ins., and beginning to 
rise as the wind shifted to the Northward. 

(62) 3 a.m., barometer 30' 15 ins, began to fall. 8 a.m., wind East-south-east and 
rain falling in torrents. Noon, in 50° 46' N and 26° 15' W, barometer 29*33 ins., blowing 
a whole gale, sky bearing a very threatening appearance. 6 40 p.m , in 60° 45' N and 
26° 30' W, wind East-northeast, barometer 28*46 ins., its lowest point ; soon after the 
wind lulled down considerably. 7.30 p.m., the barometer began to rise, and at 8 p.m. a 
regular hurricane burst upon us from North-north-east, rain in torrents, sky black, no 
horizon, and the whole sea in a boil. 

Sbptembeb 1st. 

(129) After a fresh breeze from Westward, at 5 p.m., 3l8t, in 61° 20' N and 16° W. wind 
became light, then came up from South-south-west, barometer 29*70 ins., freshened up 
rapidly and hauled gradually round by South, barometer falling very rapidly. At 3 a.m., 
G.M T., September 1st. in 61° 26' N and 18° W, blowing hard, wind East-north-east, 
barometer 28*25 ins., wind hauled round to North graduiJly and increased in violence, 
barometer rose steadily. At 7.30 a.m. (G.M.T.), wind blew most violently, after which 
time it gradually lessened in force, remaining steady in direction for some hours. 

(102) 4 a.m., in 50° N and 17° W, the barometer 28*32 ins., wind Easterly, 4, back- 
ing to the North-eastward, with very threatening appearance to the Northward. 6.30 
a m.. a hurricane struck us from North-north-east, kept ship away to the Southward, 
when the barometer began to rise rapidly and wind to moderate. 8 a.m., stdp in 49° 60' 
N and 17° dO* W (see Chart). The barometer rose 0*6 in. between 8 a.m. and noon. 

(60) ajn. (midnight), barometer 28*97 ins., wind South-south-east, 8. 4 a.m., 
barometer 28*39 ins. 4.30 a.m., in 51° 20' N and 16° W, wind hauled to N. 6.30 a.m., 
sudden increase to force 1 1, direction still North. 

(76) 8 ajn., in 47° 50' N and 14° 30' W, sudden shift to West-north-west, force 11. 

(123) a.m. (midnight), in 48° N and 14° W, strong Southerly gale. 4 a.m., barometer 
29*05 Ins., hara gale, violent squalls, topsails blew away. 8 a.m., in 48° 15' N and 
12° 35' W (see C^hart), after 8 a.m. the wind increased and blew with irresistible fury, 
throwing the ship on her beam ends and causing a prodigious sea. Noon, barometer 
28*60 ins., still blowing terrifically, ship on her beam ends, sea anchor out. 4 p.m., in 
about 48° 15' N and 12° 15' W, barometer 28*33 ins., sudden shift of wind to West- 
north-west, and sky cleared and glass began to rise, but at sunset it became overcast 
again and the wind increased to the fury of a hurricane and the ship was again thrown 
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on her beam ends, although at the time she only had '* gooee-winged ** main topsail 
set and was riding to a sea anchor. 9 p.m., dreadfol hurricane, wind raging with irre- 
sistible fury and a most fearful sea running. At daylight, 2nd, the weather began to 
improve, and at noon, 2nd, it had considerably moderated and the sea began to go down, 
barometer 29*30 ins. 

(81) 4 a.m., in 49° \6' N and 12^ W, whole gale, barometer f filling rapidly. 4 p.m., 
in 49° 25' N and 10° 80' W, wind lulled and veered to West, force 6, barometer 
28*29 ins., wind then hauling to North-west and increasing. 

(159) 8 a.m., wind flew into South-east, force 6, from West-south-west, 5, in a squall. 
Noon, South-south-east. 11, barometer 28-93 ins. 8 p.m., in 49° 40' N and 9° W, baro- 
meter 28*39 ins., wind South-south-west, 11, terrific storm and high sea. 

(103) 10 p.m., in 51° 80' N and about 8° W, barometer at lowest, 28* 14 ins. 



The following are extracts from the Shipping Casualties pnblished in 
Lloyds* lAstf and supplement the extracts from the ships' logs which imme- 
diately precede them. They bear wholly upon the depressions Nos. lY. and 
V. They are also arranged in order of date, and the extracts from the 
westernmost yessels are given first each day as far as is practicable. 

AuonsT 28th. 

New York, September 5th,— 'Ml incoming vessels report heavy weather at sea. The 
British ship Macedonia brought yesterday twelve survivors ttom. the wreck of the 
Swedish barque Davids abandoned August 31st. She encountered a terrific hurricaue 
off Cape Hatteras, on August 28th, when a succession of mountainous seas swept over 
her, carrying away everything above deck, together with the captain, the second mate, 
and five seamen. The barque Lady Dujerin reports encountering a similar hurricane, 
when she lost everything movable from the decks. Despatches from Newfoundland 
report great disasters among the fishing fleets on the banks, where the Etorm on the 
28th and 29th was the severest ever known. Over thirty vessels are missing, and there 
are grave fears for their safety. 

Tbe Samuel SkolJUld, American ship, from Calcutta for New York, was abandoned 
during the night of August 28th, in lat. 86° N, long. 66° W after having experienced a 
hurricane. 

August 29th. 

The schooner B, J. Willard, from Philadelphia, encountered a gale August 29th, in 
lat 44°, long. 56°. She had mainsail, foresail and two jibs blown away, and high seas 
swept over the ship from all directions, destroying the boats, smashing the bulwarks, 
and taking everything movable from the deck; the cabin was flooded au'l the provisions 
destroyed ; one seaman was swept overboard and drowned ; two others were badly 
injured from being knocked about the deck. 

The steamer Rotterdam^ from Rotterdam, reports : — August 29th, lat. 42° 50*, long. 
57° 50', had a hurricane from South-south-west, lasting 12 hours, with a tremendous 
heavy sea ; carried away all storm sails, tearing away boat covers from off boats. 

The steamer Venetian, from Liverpool, reports : — August 29th, lat. 41° '^, long. 62°, 
enoountered a hurricane with terrific seas from South-east veering to West, the centre 
passing close to the ship ; the changes of the wind took three hours : barometer 
28*90 ins. at 10 p.m., the gale came on so suddenly we bad little or no warning, the baro- 
meter commenced rising ai midnight. 

The ship Raphael reports :— August 29th, lat. 38° 30', long. 63° 30', had a severe 
hurricane from South-east, shipped a sea which carried away the binnacle stove sky- 
light and boats, broke spankerboom, and flooded cabin with water. The master and 
three men were severely injured. 

The barque Lady Dufferin, from London, reports : — August 29th, lat 43° 38*, long. 
63° 36', encountered a fearfully violent hurricane, commencing at South-east and 
ending at North-east, during which the squalls and gusts came in quick succession, and 
there were fears that everything would be carried away. The sea was one mass of 
foam, blowing completely over the vessel, and the heavy seas shipped did much damage. 

Halifax, Augutt 29tA. — The heaviest storm since the gale in last March prevails here 
to-night. 

The barque Egeria, from Hamburg, reports : — August 29th, lat. 40° 10', long. 67° 10', 
had a terrific hurricane from North-east, lasting eight hours ; lost some sails, but 
received no serious damage. 
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The Lamport (b), from Baltimore for London, which pnt into Halifax Beptemher 6th, 
with machinery disabled, had enoonntered the gale of Angnst 29th. All the boats were 
carried away or disabled, part of the bulwarks smashed, and othf^r damages sustained. 
Of 170 cattle shipped 134 were lost. A number of the crew were badly injured. 

The Buccari, from New York for AJexandria, was spoken, September 20th, in lat. 88°, 
long. 13°, by the Barcelona^ and reported having experienced a cyclone, August 29th, 
during which she lost two men and sustained important damage. 

AuonsT 30th. 

The Norwegian barque VanadUt from Saokville, reports having encountered fearful 
weather on August 30th, off Sable Island, during which Captain Johnsen was washed 
overboard and drowned. The ship had her decks swept and lost her deckload. 

North Stdnbt, C.B., August 30tA. — A terrible Easterly gale prevailed last night. 

The Amelia^ German ship, from Hamburg, reports : — August 30th, lat. 43°, long. 52°, 
had a violent storm, during which lost lower foretopsail and everything movable from 
decks. 

AuouBT Slst. 

The Norwegian barque Aljuea^ from Mobile, reports that, on the Slst of August, in 
lat. 48° N, long. 25° VT, vessel encountered a strong gale, and one man was washed 
overboard and the greater portion of the sails blown away. About one-half of the deck 
eargo was washed away. Part of the stern and the steering gear were also carried away. 

The steamer Macedonia, from Marseilles, reports : — August Slst, lat. 37° 3C', long. 
65°, at 4.30 p.m. sighted a barque with foretopmast gone and signal of distress flying, 
bore down for the barque, which proved to be the David (Swedish), from Samarang, 
vi& Batavia, for New York ; found the captain, second mate and carpenter had been 
washed overboard, and crew wished to abandon the vessel. 

Septembeb 1st. 

Bbistol. — The Augusta, arrived here to-day from Barbadoes, reports : — On September 
Ist, in lat. 48° N, long. 18° W, was thrown on broadside for several hours, lost 90 feet of 
topgallant bulwarks, had bulwarks damaged, and everything movable swept overboard ; 
^oll much strained. 

Antwerp. — Captain Rogers of the Cartago Nova (s), reports that during voyage from 
Carthagena for this port, on Saturday, September let, the ship was hove to for 20 hours, 
and had 80 feet of bulwarks washed away, port lifeboat, binnacle, railing, and woodwork 
around the bridge, stoke-hole, ventilators, steam-winch pipe and covering torn from the 
decks, and other damages. On the 2nd. lat. 48° 10' N, long. 16° 15' W, at 6 a.m., a 
heavy sea broke on board and washed William Meams, carpenter, of North Shields, 
overboard, who was drowned ; sea running at the time very high. 

The Mureiano steamer, from Baltimore, encountered severe gales between 1st and 
2nd, and had one boat smashed, foretopsail yard carried away, and 91 head of cattle 
lost overboard. 

The Ben Voirlieh steamer, from Odessa, in gale, 1st and 2nd, had cabin companion 
smashed in, mouldings round stem carried away, cabin filled with water, three boats 
carried away, and two seamen had their legs broken. 

September 2nd. 

MiuroBD Haven, September 6fA.— The LadyClive (s) put in last night with the crew 
of the German barque Kathinka on board. The barque was bound from Bamburg for 
Port Boyal, and was abandoned in a sinking condition on the 2nd inst., in lat. 46° 9' N, 
long. 9° W. All the crew saved, but no effects. Lady Clive (s) lost sails. 

Batonne, September Srd. — ^An Italian brigantine, from Bilbao, was totally lost yester- 
day ; part of crew saved. 

Havbe, September Zrd, — ^Lighters Nos. 1, 3, 11, and 24 sank in the outer port during 
the gale of yesterday. 

At Jersey the shipping in the harbour sustained much damage during the gale, some 
Tessels having to be scuttled. 

Applbdorb, SqtUmber 2ttd, — Trinity skiff reports a pilot skiff having sunk at Lundy 
with all hands. 

Pltmodtb, September 2n(2.— A heavy gale, veering from South-south-east to South- 
Booth-west, q>rang up yesterday afternoon and continued with unabated fury through 
the night, with heavy rain, barometer ranging as low as 28*80 ins. 

CowBS, Septembrr Zrd. — At 9 am. yesterday, a French ketch, in ballast, came ashore 
at Ladder Chine, near Blackgang. Crew saved. The vessel will be a total wreck. 

PoRTSVOuTH, September 2nd. — It has blown a hard gale all last night and this day 
from South-south-east to West 

The Henrieh Bjom^ from Brevig, arrived in the Downs, reports that on September 
2nd, about 5 a.m., when off Beachy Head, she saw a barque of about 400 tons register, 
apparently of English build, capsize and sink. 
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The CongeUa (s), whilst coming op Channel on Sunday morning ahoat 8 o'clock, in 
the height of the tremendous gale, when off Beaohy Head, distant fonr miles, saw abont 
a mile off a brigantine with double topsailyards, reefed mainsail, and foresail blown 
away, and apparently about 150 tons register, suddenly capsize. In about three 
minutes she righted and went down head foremost, and before our steamer could be 
got round to her, owing to the gale (wind hurricane force), although ereiy effort was 
made to do so, could not see wreckage or any of the crew afterwards. 

The {7ro«, arrived from New York, reports that on September 2nd, about 16 miles 
South-west of Beachy Head, observed an iron barque, supposed British, of 600 or 700 
register, lying on her beam ends, with topgallant and royal masts cut away. In 10 
minutes she was lost sight of and is supposed to have foundered ; strong wind and 
heavy sea nmniog. 

DovBB, September Srd. — A terrific gale was experienced here from 2 o'clock yesterday 
until past midnight from South to South-west. Midday. — The boat for Calais and tidd 
boat from Folkestone prevented leaving. 

Maboate, September 2nd, — A heavy gale has been raging here to-day from South- 
south-west. Sixty vessels are at anchor in Margate Boads, many of them being large 
steamers. 

Filet, September 2nd, — Three fishing boats broke adrift from anchorage ; no lives lost* 

Walton-on-tse-Naze, September 2nd. — A vessel, apparently a barge, laden with 
straw, capsized when passing about three miles off. Also a large ship, dismasted, on 
east end of Gunfleet. 

FowET, September drJ.— From Saturday noon and throughout the night it blew a heavy 
gale from about South to South -south-west, with heavy blinding rain. 2nd. — Through- 
out the day. South-west to West-south-west, strong gale, with heavy rain. Noon, 3rd. 
— ^West to West-north-west, fresh, clear. All the vessels in harbour rode the gale oat 
well. 

Seftembeb 3rd. 

Maun Head, September Brd. — A steamship, name unknown, of the Londonderry and 
Glasgow Steamship Company, is ashore on Inishtrahull Island, off this place. 

The steamer Plurnix, of Lubeck, foundered 3rdinst., inlat. 48^ 35' N, long. 6^52' W ; 
carpenter drowned ; remainder of crew saved. 



The following extracts from the Times will show somewhat the nature of 
the storm whilst in the vicinity of the British Islands : — 

The Coldrat British steamer, from England, is reported from San Sebastian to have 
been totally wrecked in entering Passages. Part of the crew were saved. 

A telegram received from Bayonne states that the Walton ship has been lost on the 
rocks at the entrance to Bayonne. 

A Bordeaux telegram states that the Steam Navigation Company^s steamer Lapwing 
found four shipwrecked fishermen floating on a small raft off that port. Other fishing 
boats were wrecked with loss of hands. 

The Morecambe steamer Iris has been totally wrecked on Inishtrahull Island, near the 
entrance to Lough Foyle. One life is reported lost. 

From Ireland we learn that the weather on Saturday and Sunday, September 1st and 
2nd, was harsh and stormy, and much damage, it is feared, has been done to the crops. 
The tide rose to an unusual height, flooding the quays at Wexford and the houses in 
the lower part of the town, and the sea broke with violence over several places. A yacht 
broke loose from her moorings in Kingstown Barbour and went to pieces on the rocks 
near Sandy Cove. 

The barque O. J. Jonee^ 312 tons, of Newport, was on Saturday night, September 1st, 
totally lost off Perran, in Moimt's Bay, and 11 out of 13 of the crew and the Falmouth 
pilot were drowned. 

Early on the morning of September 2nd the Norwegian barque EZise, from Pablio, 
dashed ashore under Plymouth Hoe. After parting one anchor after another she struck 
on the rocks stem first, and then swinging round, broke her back on the ladies* batbing 
place. She parted in two near the bows. Here the crew of nine had gathered, and the 
Plymouth lifeboat succeeded in taking them off. In a short time the ship split to 

pieces. 

Plymouth, September 2nd. — A fearful South-west gale has raged incessantly for 48 
hours off the coasts of the West of England. Near the rocks from the Lizard to Land*s 
End the waves have been running extremely high, and it is feared many of the jagged 
inlets have been the scenes of wrecks of smaller craft. The telegraph poles near the 
Land's End were thrown down, and all messages had to be sent from Penzance. Such 
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ft storm oonld not bat cause the greatest danger to all craft coming np the channel. 
The P. and O. steamship ParranuUta, on arriving outside Plymouth during the night, 
determined not to make the land, but to stay untU the gale moderated. Ai Dawlish the 
sea broke over trains and the traffic was much interrupted. During the gale at Padstow, 
a sand barge with two men on board was seen working up the river with sails split and 
ahipping heavy seas. A gig was manned, but before it reached her she settled down, 
and an old man{who was at the helm was washed away. The second man was taken off 
the top of the mast. At Torquay considerable damage was done to thepier, and several 
yachts and all the boats of the Torquay Rowing Club were smashed. Tne mail steamer 
to Soilly was unable to make the usual passage. The sea flooded the promenade 
at Penzance. Two artillerymen have been drowned at Motmt Batten in an attempt to 
aaye the paddles in their boat. 

The Norwegian barque OnrUtiana^ of Drammen, bound to Dartmouth, with timber, 
was wrecked at Chesil Ck>ve, September 2nd. All the crew with the exception of two 
■eamen were saved. 

PoBTLAND, September 2nd, — llie gale here destroyed nearly half a mile of the Port- 
land Una, and caused a total suspension of traffic. The disaster was fortunately 
disoorered just prior to a train starting £rom Weymouth, and a catastrophe was thus 
avoided. 

On Sunday afternoon, September 2nd, at Weymouth, a barque was observed in the 
bay. For more than two hours she tried to get round Portland Bill, but was unable to 
do so. Her captain then determined to maJce for Chesil Cove, and run her ashore. 
The coastguard were in waiting with the rocket apparatus, and almost as soon as the 
ship struck, the life-line was got on board and eight of the crew saved. Unfortunately, 
the cook and steward, thinking they could get on shore, as sometimes a receding wave 
left the beach almost dry, jumped down, one of the men having a lifebuoy on. They 
had scarcely touched the beach when a wave broke over the ship and carried them out 
to sea. One was drowned almost immediately, but the other for more than two hours 
fou^t with the seas, which broke over him continually. 

Tlie steamer Ajax^ bound from Liverpool for China with passengers and a general 
cargo, put into Falmouth. She had encountered the full force of the gale, and had the 
wheel-house washed away and the forward house, forecastle, and liunp-room gutted. 
The captain was washed overboard and drowned on the north coast. The French 
adiooner Ifarta, of Granville, Captain BouUet, bound from Swansea for Begneville 
with coals, struck on the Doom Bar, Padstow, and went to pieces. The crew succeeded 
in safely landing in their own boats. 

The Thetis, yacht, has been totally wrecked at Bognor. 

BaioHTON, September 2nd.— A ternfic gale blew along the South Coast during Satur- 
day night (September Ist and 2nd) and continued to-day, increasing in force as the time 
of the mid-day tide arrived. The waves broke violently on the beach at Brighton, 
forming a brilliant spectacle. They reached up to the deck of the West Pier. The 
foreshore at Hove has 8u£fered severely. 

Bastboubvs, September 2nd, — The storm here last night and to-day raged with great 
violence. The waves are described as leaping thirty feet high at half -tide. Part of the 
East-end of the town was flooded, the new sea-wall works and pier were damaged, and 
the regatta pavilion was broken up by the sea. The water entered the Marine Drives. 

Owing to the heavy gales which had prevailed for forty-eight hours, and continued on 
September 3rd, there was an extraordinary low tide in the Thames which considerably 
interfered with the river traffic and caused great inconvenience in the loading and 
unloading of Tessels moored below London Bridge. At 20 minutes to 11 the water had 
left the whole of the upper river steamboat piers high and dry, and had receded at 
Lambeth Pier to 20 ft. 8 ins. below Trinity high water mark, being one of the lowest 
tides on record. Several of the vessels belonging to the London Steamboat Company 
ran aground in the middle of the river off Vauxhall Pier, while others were blocked in 
on the Middlesex side. The Middlesex and Surrey shores of the river were visible for 
a great distance, and in some parts, especially opposite the Victoria and Albert Embank- 
ments, people were enabled to walk along the muddy and stony banks in search of any- 
thing that was to be found in the shape of coin or other articles. At Woolwich the tide 
was so low that the traffic was stopped, and several large vessels on either side of the 
Thames were aground. 

These has been a heavy and almost incessant downpour of rain in Anglesey, Camar- 
Tonshire, Flintshire, and Merionethshire. The rivers are consequently greatly swollen, 
and there are serious apprehensions of floods. Much damage has been done to the 
erops. 

In the Sittingboume and Faversham fruit and hop-growing district the damage is 
mneh more serious even than was supposed on a first inspection. Hundreds of poles 
of hops are lying upon the ground, and in the gardens in which the string sjrstem is 
adopted immenae numbers of strings have been broken. The hops, especially in 
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exx>086d plantations, are terribly *' out ap," braised, and battered, and diflooloaration is 
setting in to an alarming extent. 

The Rome, Norwegian barque, o! Arendal, from Finland for London, with battens 
and firewoodi stranded on the Ounfleet Sand on Sunday, September 2nd. The erew, 
13 in number, were, with the BngUsh pilot, landed at Claoton-on-Sea the sameeTeoing 
by the Albert Edward lifeboat. The Bomt is a vessel of 800 tons register. 

Induitry, smaok, of Lynn, from Goole to Thomham, has foundered off IngoldineUSt 
Lincoln; orew saved. 




The Meteorological Office gave warnings of this storm on the morning of 
September Ist, and the New York Herald also issued the following warning 
on Aogost 81st : — 

** A storm centre is crossing between lat. 40° and 52° ; will probably arrive on the 
British, French, and Norwegian coasts between the 2nd and 4th, South-east to North- 
west gales. Severe weather on Atlantic north of lat. 85°.** 

It may be of interest to mention that the steamship State of Nevada^ bound 
from the Clyde to New York, met this storm, then haying hurricane force, in 
about 41° N. latitude, and 66° W. longitude, 400 miles to the east of New 
York, at 8 p.m., August 29th. This vessel reached New York at midnight on 
80th, so that a cautionary notice for a storm approaching the shores of the 
British Islands might with safety have been issued immediately on her 
arrival, for the storm had then only reached 49° N. and 45° W., and did not 
arrive on the west coast of Ireland until noon, September 1st ; exactly thirty- 
six hours after the State of Nevada reached New York. Details respecting 
the nature and position of the storm, such as those which could have 
been furnished by the State of Nevada, are wanted to render the New York 
Herald warnings of fuller scientific value. The rapid rate of progress 
of this gale would necessarily have diminished the time which elapsed 
between the warning and the occurrence of the gale in our Islands, for its 
rate of progress was fully double that of ordinary gales which traverse 
the Atlantic, the average rate having been about forty miles an hour from 
the American coast to the vicinity of these islands, whereas the usual speed 
with which storms travel over the Atlantic is certainly below twenty miles 
an hour. 

Professor Loomis, who has devoted much attention to this branch of 
the subject, has calculated the average velocity of storm-centres on the 
Atlantic Ocean to be fourteen miles per hour, and has shown the rate 
of progress to be less over the sea than over either America or Europe. 
In an article written by me for the Nautical Magazine of May, 1881, 
in which the storm-centres in the North Atlantic for the whole of the year 
1879 were dealt with, it is shown that the time occupied by a storm 
traversing the Atlantic from America to Europe averages five days, the 
times ranging from three to eight days ; and it is further shown that the 
period of from four to six days for the passage across the Atlantic is 
likely to prove correct three times out of every four. The average speed 
of all the storms which crossed the Atlantic during that year was about 
eighteen miles per hour. 

Doubtless, very much has yet to be learnt as to the probable track of a 
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Storm, when even such a disturbance is known to exist ; and, althoagh the 
present is a case in which the depression can be tracked across the Atlantic, 
it would be a valuable and interesting discussion to investigate for a fairly 
long and consecutive period the extent to which depressions travel from 
America to Europe ; and further to discover why a comparatively shallow 
depression should develop into a storm of considerable magnitude, and, 
on the other hand, why a violent storm apparently travelling in a direct 
course for our islands should fill up partially, or even wholly, before 
reaching our shores. The rapid development of this storm as it travelled 
to the eastwards across the Atlantic is not an uncommon fisature — and it 
has been often noticed that storms exhibit a much lower reading of the 
barometer on approaching the British Islands than they do when in the 
neighbourhood of the American coast. It seems probable that an expert in 
the science of meteorology, stationed somewhere on the Atlantic coast of 
America, say at New York, with power to board in-bound vessels, might, 
with a knowledge of the atmospheric conditions as exhibited by the United 
States War Department Daily Weather Map, often give valuable and timely 
warning of storms approaching Europe. 

The storm which forms the special subject of this Paper does not appear 
to have had so pronounced a rain area in advance of the storm as has 
been shown to be usually the case by Mr. Abercromby and others. When 
over the sea there would appear to have been nearly as frequent entries 
of rain in the rear as in the front of the storm's path. The rainfall 
was heavy in parts of the British Islands, but it is difficult to separate the 
£ei11 for the several parts of the storm area ; at the Irish stations the average 
fall was 1*08 in. from 8 a.m. 1st to 8 a.m. 2nd, and for the same twenty- 
four hours the fall for the stations in Great Britain, which were all ap- 
proximately to the front of the storm's path throughout the period, was 0*8 
in. The average fall was the same (0*8 in.) for the twenty-four hours from 
8 a.m. 2nd to 8 a.m. 8rd, during which time the storm-centre had traversed 
England and was passing off to the North Sea. 

It would be very interesting to know why the speed with which this storm- 
centre was travelling became so very much less when it reached the coasts 
of the British Islands than it was whilst over the Atlantic ; the average 
speed over the British Islands varied from thirteen to eigtheen miles per hour, 
as against forty miles when over the sea ; but to whatever cause this may be 
attributed, it seems highly probable that the process of filling up, which the 
disturbance underwent whilst traversing these islands, must also be associated 
with it; and possibly also the more northerly route chosen by the storm-centre. 

The severity of the storm may be somewhat estimated from the wreck 
returns, which show that twenty -two vessels were lost on the coasts of the 
United Kingdom during the week in which the storm occurred ; this number 
is equal to the total for the four weeks of September, 1882, and four in 
excess of the total number of wrecks in the corresponding four weeks of 
September, 1881. 

The Charts also show other points of interest beyond the tracing of the 
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special storm under discussion, and the following brief remarks gathered 
from a study of them may prove of value. 



Chabt for AnonsT 27th. (Plate 1.) 

An area of low barometric pressure, No. I., was situated to the North of 
Scotland, the lowest barometer readings having been about 29*5 ins., although 
the winds over the whole of the United Kingdom felt the mfluence, yet the 
force nowhere reached that of a gale. 

A low pressure area, No. 11., having its centre in about 5(f N and 87° 80' W, 
with barometer readings as low as 29'4 ins., and accompanied by winds of 
gale force, was travelling in a North-easterly direction : this was the same 
depression which caused so much havoc amongst the Newfoundland fishing 
fleet on August 26th, and the Track Chart (Plate 9) indicates its path of 
progress from the 24th, when its centre was situated slightly to the North- 
west of Bermuda, there is evidence that it originated much further to the 
southward. It was now advancing towards these Islands at the rate of abqut 
850 miles per day. Low pressure area, No. in., was situated over Lower 
Canada, and a gale was blowing in the Gulf of St. Lawrence. 

The advance of the low pressure area No. IV., which is the same disturbance 
as that which reached the English coast on September 2nd, is just showing 
itself in the extreme south-western comer of the Chart, and the Track Chart 
(Plate 9) shows it to have been steadily working up from the Southward 
since August 24th. 

Chart for August 28th. (Plate 2.) 
The low pressure area No. I. has advanced to the east-south-east and is 
now situated over Sweden, and although the winds nowhere attain the force 
of a gale yet they are circulating round this depression over the whole of the 
British Islands as well as over the greater part of Western Europe. Low 
pressure area No. II. has its centre in about 55° N and 22° W, — ^the 
lowest barometer readings shown are 29*7 ins. — wind still maintains the force 
of a gale, and its rate of progress to the north-eastward (N 62° E) is about 
650 miles per day ; it is now within about 450 miles of the north-west coast 
of Ireland, but the Daily Weather Report shows no very evident signs of its 
approach, the 2 p.m. observations, however, indicate its existence, and the 
6 p.m. observations show the centre at that time to be slightly to the north 
of Ireland. The wind only reached the force of a gale at one or two stations 
in the British Islands. The low pressure area No. HE. has advanced to the 
east-north-east, about 550 miles in the twenty-four hours — no barometer 
readings are recorded lower than 29*7 ins., and only one ship records a 
moderate gale, except in the rear, where the strength of the wind is due to 
the following high pressure. Full details have already been given of storm- 
centres Nos. IV and V. 

Chart for August 29th. (Plate 8.) 
The low pressure area No. I. has passed off to the eastward, and is not 
now shown in the limits of the Chart. Low pressure area No. II. is situated 
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to the west of Denmark, and has travelled to the eastward rather more than 
1,000 miles in the last twenty -four hours. It is influencing the circulation 
of the winds over the whole of Western Europe, but the force of a gale is 
only reached at one or two stations : this gale was accompanied with but little 
rain. The low pressure area No. m. has advanced about 725 miles in the 
last twenty -four hours, and its centre is now situated in about 56^ N and 
80^ W — the wind only attains the force of a gale in the rear of the depres- 
sion under the influence of the accompanying high pressure. The low 
pressure areas Nos. IV. and Y. have now apparently coalesced. This storm 
has been dealt with in the earlier part of the paper. 

Chart for August 80th. (Plate 4.) 
The low pressure area No. U. has passed away to the north-eastwards 
altogether beyond the limits of the Chart. The low pressure area No. IQ. 
has moved due east, about 600 miles in twenty-four hours ; its centre is now 
in about 56^ N and 12° 80' W; 200 miles to the west of Scotland ; its 
approach, however, was not shown by the Daily Weather Report Stations 
until 8 a.m. of this date. The wind did not reach the force of a gale in the 
British Islands, although it did so in the north of France under the influence 
of a high pressure to the southward. In the rear of the depression a few 
vessels record a moderate gale. Details respecting low pressure area Nos. IV. 
and V. have already been given. A low pressure area, No. YI., at present 
very shallow, and apparently a subsidiary to Nos. IV. and V., is shown in 
about 88° N and 78° W, it is accompanied by winds of gale force. 

Chart fob August 81st. (Plate 5.) 
The low pressure area, No. m, has crossed the north of Scotland and is 
now situated between the Shetlands and Norway ; it has travelled about 600 
miles in the last twenty-four hours ; it is not accompanied by winds of gale 
force. The low pressure area, Nos. IV. and V., which now has its centre in 
about 50° N and 87° 80' W, has already been fully discussed. The low pres- 
sure area, No. VI., has advanced about 850 miles in the twenty-four hours to 
the north-eastwards and its centre is now in about 42° 80' N and 61° W ; it 
has fairly maintained its relative position with regard to the primary depres- 
sion (Nos. IV. and V.) ; it is still accompanied by winds of gale force. A 
fresh low pressure area, No. Vn., has appeared in the South-western comer 
of the Chart, having its centre in about 82° N and 70° W ; it is also accom- 
panied by winds of gale force. 

Chart for September 1st. (Plate 6.) 
The low pressure area No. m. has passed beyond the limits of the Chart. 
That of Nos. IV. and V. has been dealt with in the body of the paper. The 
low pressure area No. VI. has advanced about 450 miles to the north-east- 
ward, and is situated to the south-east of Newfoundland. Low pressure 
area No. VII. has advanced about 480 miles to the north-north-eastward, and 
is now accompanied with more winds of gale force. 

Chart for Septembbb 2nd. (Plate 7.) 
The low pressure area Nos. IV. and V, has continued to advance to th^ 
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eastward, full details respeoting it having been given in an earlier part of 
this paper. A subsidiary depression, No. Ym., is seen in about 45° N and 
QQP 15' W, and is accompanied by winds of gale force. The Daily Weather 
Qeports for September 4th and 5th seem to indicate that this subsidiary 
depression, which was formed on the 2nd, preserved its character and main- 
tained the same relative position with regard to the primary disturbance 
(Nos. ly. and y.) until it passed over the British Islands on the 5th. The 
Chart for the 8rd, however, does not show evidence of this subsidiary. 
Xiow pressure area No. YI. has taken a Northerly route, and is almost beyond 
the limits of the Chart, at least the limits for which data exist. Low pressure 
area No. YII. has made but very slight movement to the Northward, and the 
winds in connection with it do not now reach gale force. 

CsLABT FOR Septembrb 8bd. (Plate 8.) 
The low pressure area No. VI. has passed beyond the limits of the Chart, 
and low pressure area No. YII. has advanced north-north-eastwards, and 
again has winds of gale force in connection with it. The conditions over 
the North Atlantic on this day are more quiet than at any previous time for 
which the daily Charts have been drawn for illustrating this paper. The 
normal circulation in the Atlantic, under such conditions, round the central 
area of high barometer, which is of a more or less permanent character, is 
weU shown ; as is also the influence of this high pressure area on the winds 
both of Europe and America; it is clearly on this day the source of the 
winds of gale force in connection with depressions Nos. lY. and Y. over the 
North Sea and depression No. YII. over Lower Canada. 



The following is a list of the vessels whose observations have been used in 
drawing the Charts for this Paper. The numbers prefixed correspond to 
those placed at the ends of the respective arrows on the Charts. An asterisk 
indicates a steamer : — 



1. KansaR* 

2. Indiana* 

3. Lisbonense* 

4. Iowa* 

6. Holland* 

6. Bulgarian* 

7. Germanic* 

8. Qreeoe* 

9. Flora 

10. Elbe* 

11. Egypt* 

12. B. J. Spioer 
18. Ghanccdlor* 
U. Duke of Athol 

15. Bavensdale* 

16. Giicassia* 

17. BoUvia* 

18. Brinkbom* 

19. Broomhaugh* 

20. British Prince* 

21. Fumessia* 

22. GaUia* 

23. Belgravia* 
^4. Tikomn 



25. Belair* 

26. Warwick* 

27. Undine 

28. Ethiopia* 

29. Annie Harris 

30. Anchoria* 

31. Habsborg* 

32. State of Nevada* 

33. British Princess* 

34. Persian 

35. Alice 

36. Aostrian* 

87. Alaska* 

88. Arizona* 

89. Waitangi 

40. Jeha 

41. Qoilloto 

42. British Princess 
48. Taman 

44. Gongal 

45. Germania 

46. Pndsey Dawson 

47. SUeNlie 

48. Caroline 



49. Thingvalla* 

50. Caribbean* 
61. Excelsior 

52. Her Majesty 

53. Berkshire 

54. Persian Monarch* 

55. Cuban* 

56. Illinois* 

57. Qvos 

58. Mataora 

59. Lndgate Hill* 

60. Samaria* 

61. Mary Mark 

62. Garbis Bay* 

63. Lienen 

64. Carrie Dingle 

65. Monarch 

66. Hermes 
f)7. Sverre 

68. Thor 

69. Hartbum* 

70. Glenadal 

71. Justine Hel6ne 

72. Toww Hm* 
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71. Uke Wlnnip^' 
71. lord OoDgh* 
7B. Lord Clive* 
7S. UiTUpore 

77. Uarsm 

78, MUsoori' 
7B. Omunore* 
SO. Ohio* 

81. Hutha BdmoDda 

83. FnoMi 
8S. AMok- 

84. Joigsn LonntEsn 
eS. WslkrrlaD 

ee. cHtroiAMph 

87. NightinfpU* 

88. Creole* 

85. Htrmuioi 
W. Jam«a Dnnn 

91. Celtio* 

92. Venetian* 
91. Bothtiia* 
94. DBTon* 
M. Eelen Seott 
9a. Arab 

97. Japitai 
B8. VenDeme 
S9. Coital 

100. B. L. 1. 

101. Banorerian* 

102. England* 
lOS. Bepnblio* 
IM. Scandinavian" 
lOB. Bcjthia* 

I0«. BUteofSeor^* 
107. Blate of OrMee* 
IDS, RobCTt DiakinBon* 

109. Bialto* 

110. fionuno* 

111. FeruTian* 
lia. ^T^Jiiaii* 

113. Lake Uanitoba' 

114. Sardinian* 

116. State ol Nebiuka* 

116. 8Ute of Alabama* 

117. Standard* 
lie. TheQoeen' 
llB. Teiaa* 
130. Tartar* 
121. ~ 
13S. 
123. LoohEatrine 

134. BouMiMt* 

135. State of Indiana* 
18S. Mtuden CSty 

137. Lake Enron* 

138. Fanloa 

199. Rritirii Cromi' 

130. Barab 

ISl. Vm. Oraham 



18S. 
13S. OleDaTon* 
134. Hnntingdon' 
186. Belniitedf 
186. Bristol* 

157. Conoordia* 
138. GUde 

1B9. Telox 

140. Bopboeles 

141. Frey 

143. Elisabetb 
14S. Opbir 

144. VioU 

14G. Dieooverer* 
ItO. Ontario* 
117. Blieve Bloom 

145. Hentm(»e* 

1 49. SooTenir 

150. Neator 

161. Wdmea 

162. Franoe* 

158. Fieiheit 
1B4. Candabai 
L6G. Floranoe 
IGS. Eaelid 

1S7. Brooklyn Ci^* 
168. Brminia 

166. Boston Cit;' 
160. Manitoban* 

151. Coamo 

162. EnripldeB* 

163. AlpbeU 

164. Oenina 
ISe. Bnditikken 
1S6. Angta 

167. HatbUde 

168. Glymene* 

169. Inga 

170. Candidate 

171. Hoflser* 

172. Owm 

173. Tbereiina* 

174. Dominion* 

175. Edna 

176. AH 

177. Oarita 

178. Lad^ Fenrfaji) 



17S. Venioe 

180. Bieeluor, 

181. Ooolva 

188. Pnlda* 
IBS. Amateidam 
184. Bowi 
186. Eomandor Svend Fajn 

186. Agnei Oswald 

187. B. F. MattbewB* 
183. Alplna 

189. Hantea' 

190. Nova SeoHan* 



191. Oaapian* 

192. Foreat Quam 

193. Anreola 

194. Boelin Cattle* 
106. Comital]* 

196. Inveidrine 

197. Jjftn. .. ._ 

198. Oleu Tille 

199. Bnano 

200. I^dyDnfterin 

201. Lake Champion* 
303. Mediator' 

303. Argo 
204. Dora 

206. Cbrraolite 
306. Bomano* 

207. Emeli 

308. Fama 

309. Chriitian 

310. Ifontroae 

211. Carl Qostaf 

212. Einar TambartlqaelTaT 
218. Oscar 1. 

214. Dagnj 
316. HeiineTb7 

216. Fanny Atkinson 

217. Venezuelan* 
318. Lojal 

2 IS. Orchid 
230. a. M. Carina 

221. Kate 

222. Hinia' 

228. But; St. EdmnndB 
294. Featina lenle 
336. Tenedoa, H.M.8. 
236. Salerno' 

327. Looiae 

328. Dnto 
339. Norma 

280. WolTiaton' 

281. Frederiok Pogge 

333. Anagar 
233. Hildegard 

334. Othello 
3S6. Craiga 
336. Lnpmtor 
367. Hinerra 
988. Camoata* 

339. Huntingdon' 

340. Pa*onia* 

341. Ab^iainia' 

242. Qrant 

243. Daphne 

244. Flid ' 
345. Birgette 
SIS. Toronto* 
24T. Arebimcdea 
248. Trardler 



Mr. Abgrckoubt thought that the Society would approciate the labonr In- 
ToW^ in the preparation of the paper Ur. Harding hadjnat read, and also the 
promptneaa with which aoch large cWta had been compiled. The Atlantic waa 
th« natural aphere for invoatigation by Engliah meteorologiata, and therelore 
' 1 of obaoratioM nade over that ocean were ■pecially valuable. 
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He had noticed that the weather in this country, at the time of the storm dis- 
cussed, was very peculiar. He whs staying near Leeds in Yorkshire when the 
storm passed over these islands, and was so struck by the peculiar character of 
the weather, that he made a note of it. On his return to London, he compared 
his observations with the Daily Weather Charts which were redrawn on a large 
scale, and so was able to explain the remarkable sequence of weather observed. 
The peculiarity which he noticed was that rain commenced to fall at 4.45 p.m. 
on the afternoon of September 1st, and continued for twenty-eight hours with a 
falling barometer. At G p.m., September 2nd, the mercury began to rise, but 
the rain continued for twenty-three iiours more, with much worse weather gener- 
ally than while the barometer was falling. The sky also never assumed the 
typical aftpect which is due to the rear of a cyclone, but remained dirty and misty, 
like that associated with the front of a cyclone. It was only on the second day 
after the mercury began to rise that the cumulus and showers characteristic of 
the rear of a cyclone made their appearance. His examination of this imparently 
anomalous weather showed that the explanation was very simple. The first 
twenty-eight hours of rain, with a falling barometer, were due to the front of a 
primary cyclone, and so far represented the usual sequence of weather in such 
cases. The first two hours of rain after the mercury began to rise were due to the 
cyclone filling up so rapidly, that although the trough of the cyclone was two hours 
dfistant from Leeds, still the rise from filling up overbalanced the fall due to the 
approach of the trough. These two hours of rain were therefore really due to 
the front of the cyclone. The details were as follows : — At 6 p.m. September 
2nd, the trough of the cyclone was two hours distant from Leeds, on the sup- 
position that the cyclone moved at a uniform rate. If there had been no filling 
up, from the motion of tlie observed isobars, the barometer should have fallen 
0*02 in. at Leeds during the two hours from 6 to 8 p.m., owing to the progress of 
the cyclone. On the other hand, if there had been no advance of the cyclone, but 
only filling up, the mercury should have risen 0*05 in. from that cause. There- 
fore the balance of rise over fall should have been 0*03 in. The measurements 
from his own instruments gave a rise of only 0*02 in., but in an irregular cyclone 
like this one, it was very difficult to decide precisely what the lowest point 
would have been at anv station. The remaining twenty-one hours of rain, with 
a rising barometer, and generally worse weather, together with the characteristic 
sky of the front of a cyclone, were due to the formation of a secondary in rear 
of the primary ; so that although the mercury was rising owine to the passage 
and filling up of the primary, still Leeds was, during the whole of September 
3rd; exposed to the influence of the front of a secondary, with its characteristic 
dirty weather. The wind was stronger after the barometer began to rise, because 
the gradients were steeper in rear of the primary than they were in most por- 
tions of the front. By the fourth day the secondary had passed tLvray, and 
then the typical weather of the rear of a cyclone was experienced. Tms was 
a very interesting example of the manner in which apparent anomalies in the 
indications of the barometer might be reduced to general principles. 

Lieut.-G^n. Strachey wished it to be understood that the Meteorological 
Council, while they willingly gave Mr. Harding permission to use the material 
available in the Meteorological Ofiice for the preparation of his paper, were in 
no way responsible for the conclusions at which he had arrived. It was a well- 
known fact, that depressions were habitually crossing the Atlantic, and passing 
to the North of the permanent high pressure area in that ocean ; but, under what 
circumstances such depressions developed into severe storms before they reached 
the British Islands, was a question which as yet remained unanswered. The 
storm which Mr. Harding had described, was an indisputable example of a dis- 
turbance of this nature, and therefore, was well wortny of special notice. He 
hoped that the more complete study of the atmospheric condition of the North 
Atlantic for the whole year, from August 1882 to August 1883, on which the 
Meteorological Ofiice was now engaged, might serve to throw light on this sub- 
ject, which was one likely to be of much practical importance in relation to the 
forecast of weather in the British Isles. 

Capt. ToYNBEE said that the paper was a valuable record of facts. This and 
similar work had abundantly shown that storms crossed the Atlantic from West 
to East. It was also known that the general disposition of barometrical pres- 
0Ur9 ov^r the Atli^tic and Western Europe af ect^ the tracks of tbeae storms ; 
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and it was believed that telegrams from New York to London, giving the positions 
on the Atlantic ot the various storms whioh had been met with by steamers arri- 
ving from Europe, together with the known disposition of pressure over Western 
Europe since those storms were met witli, would be useiul data for improving 
forecasts. But what was chiefly needed was some great mind to tell how these 
storms were originated, and what caused their advance along a ^iven track ? 
Also, what caused subsidiaries to form and to travel round the main disturbances ? 

Mr. BuDD remarked, that he was on Dartmoor when this storm reached these 
islands, and on the night preceding its arrival he witnessed a most wonderful 
sunset, clearly indicative of storm conditions in the atmosphere, within an ap- 
preciable distance of the points of observation. 

Mr. C. Harding in reply said that the subsidiary depression formed in the 
rear of the primary disturbance, first shown on the Chart for September 2nd in 
45° N and 30^ W, and which seemed to have preserved its relative position with 
regard to the primary until it passed over the British Islands on September 6th, 
might have had some influence in checking the rate of progress of the primary. 
Observations had been utilised from between 200 and 300 ships, and the quality 
of the material was excellent. He was in the South of England when the storm 
was raging, and had noticed that while before the gale the foliage was beautiful, 
after it htA subsided the trees presented a singed appearance. 



On the Inflxtbncb op the Moon on the Height of the Babometbr within 
THE Tbopiob. By Bobebt Lawson, Inspector General of Hospitalfl. 
(Abstract.) 

[Bead November 2lBt, 1888.] 

The anihor, having referred to the condtisions arrived at by Sir Edward 
Sabine, from discussions of the St. Helena observations, and by Captain 
Elliott from the Singapore observations, that the altitude of the moon affected 
slightly the barometric readings, proceeds to discnss observations made at 
Ascension, September 1st, 1868, to August 80th, 1865 ; St. Helena, Janu- 
ary 6th, 1848, to December 28rd, 1846; and Sierra Leone, January 1st, 1849, 
to December 80th, 1850, with the view of tracing the effect of changes in the 
moon's declination upon the barometric height. 

He shows that, at Ascension, when the moon's declination was passing 
from about its northernmost point to its southernmost, the mean height of the 
barometer was *016 in. higher than when it moved in the opposite direction, 
and the change from the higher to the lower position and vice versa was 
abmpt. At St. Helena the difference was less, being *007 in., whilst at 
Sierra Leone it amounted to *0126 in. In all these cases the curves repre- 
senting the results exhibit secondary maxima and minima. 

The author also inquires into the influence of the moon at new and full ; 
and also at perigee and apogee, upon barometric readings. Li the first case 
he contrasts the mean height for eight days about the time of new moon with 
that of eight days about full moon ; the results obtained show small fluctua- 
tions not exceeding '015in., and the curves from the three stations but slightly 
resemble each other in character. 

With regard to the third and final research the author states that the 
materials at his disposal were insufficient for the purpose, and that a series 
of observations extending over eighteen years would be required for a proper 
sohition of the question of lunar influence. 
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On the Explanation of Csbtain Wbatheb Pboonostics. By Ths Hon. 
Ralph Aberobomby, F.R.M6t.Soe. 

[Bead December 19th, 1888.] 

In a former paper read before this Society, the author, in coi\iimciion with 
Mr. Marriott, explained a large number of prognostics, by grouping ihem 
round different shapes of isobars, such as cyclones, &c, with which they are 
associated. But there are a large number of well known prognostics, which 
cannot be conveniently so grouped, and the object of this paper is to explain 
some of the latter kind, classifying them by the objects observed, such as the 
sun, stars, &o. 

The groups he proposes to take now, are : — 1. Diurnal ; 2. Sun, moon, 
stars ; 8. Sky ; 4. Bain, snow, hail ; 5. Wells, underground springs, &e. 

These he will endeavour to explain in a uniform manner, by first giving 
the prognostic with any variations of its reading, which often throw light on 
its full significance ; then its explanation, referring as much as possible to 
synoptic charts, and indicating the conditions of its success, as well as of its 
failure, and finally sum up by a general estimate of the value of the prognostic. 

In a few eases he will bring in illustrations of foreign prognostics, some- 
times to show how some depend on the general principles of meteorology, and 
sometimes to show the common origin of others. Though many will thus 
be seen to have a very wide-spread value, it must particularly be noted 
that some are very local to our Islands, and that what may portend rain in 
one part of the world, may indicate fine weather in another. 

Hitherto the great reproach cast on the science of prognostics has been 
that though the explanation would occasionally be given why it should suc- 
ceed, no reason could be assigned why it should sometimes fail. No reason 
could either be given why rain for instance should in one instance be indi- 
cated by one prognostic, and in another instance by another, or why all rain 
should not be preceded by the same prognostics. 

For example, many rains are preceded by halo, but rain often falls without 
any such appearance, and halos are frequently seen, without any rain fol- 
k)wing. 

Many of these difficulties the author hopes now to remove by the method 
of investigation adopted. 

1. Diubnal Pbognostics. 

By diurnal prognostics are meant those which relate to weather changes in 
their relation to the time of day. They may be conveniently grouped into 
three classes. 

a. Those connected with the appearance of the rising or setting sun. 

b. Those connected with the occurrence of rain at different hours. 

c. Those relating to the wind at different hours. 

a. SuNBiSE and Sunset. 

** A high dawn indioates wind ; 
A low dawn, fair weather,** 
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A ' high dawn * is when the first indications of daylight are seen ahove a 
bank of clonds. A * low dawn ' is when the day breaks on or near the 
horizon, the first streaks of light being very low down. 

In fine weather, mist is usually formed over the sea during the night, 
which gives the appearance of a bank of cloud on the horizon, over which the 
first touch of dawn is seen. 

In windy weather, hard stratus cloud is usually formed, so that dawn would 
first be seen either on the horizon, or on the under surface of a cloud ; while 
in rainy weather, the sky would be so dirty that no well defined dawn would 
be observed at all. Clouds and mist are, however, so capricious and variable 
that though this prognostic is sometimes good, it frequently fails. 

'* The eremng red and the morning grey, 
Is the sign of a bright and cheery day. 
The evening grey and the morning red, 
Pat on your hat, or yoa'U wot your head.'* 

" Sky red in the morning 
Is a Bailor's sore warning. 
Sky red at night 
Jb the Bailor's delight.*' 

These are but a few of the endless variations of this prognostic, which is 
known all over Europe. 

** In England when the red at sunrise rests on the horizon, it is a sign of rain ; bat 
when the red floshes np into the sky, it is a sign of a fine day.** 

The red at sunrise may be a mere glare and short lived. In fact, if it hold 
out till the sun is fairly above the horizon, many look for a fine day. 

** A bright or glary morning is seldom followed by a fine day.'* 
'* Cloody mornings tarn to clear evenhigs.'* 

** If the sky at sunrise is doady, and the doads soon disperse, certain fine weather 
will follow." 

** At sanset a rosy sky presages fine weather ; 
A dark (or Indian) red sky, rain ; 
A sickly looking greenish hue, wind and rain ; 
A bright yellow, wind ; 
A pale yellow, rain.** 

" When the golden yellow at tanset is seen last on the plain, and the hills are dark, 
bad weather may be expected ; bat when the yellow moantB, and is last seen on the 
hills, then fine weather is likely to follow.'* 

\* At Honset, red opposite the Bon is a sign of rain." 



These may all very conveniently be taken together. Commencing with 
sunrise. In a typical period of fine anticyclone weather, there is usually so 
much radiation mist, that the sun does not break through at once, and thus 
rises grey. If the sky was dirty from a cyclone front, the morning would 
likewise be grey, but it would also be watery, and could not practically be 
mistaken. 

Sometimes, however, there are portions of anticyclones which are so windy, 
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that radiation mists cannot fonn. The sky is then cloudless, and the red 
which most precede dawn, flashes np into the sky, and indicates a fine day. 
Under these circumstances, the red may last till the sun is fairly above 
the horizon. 

But now, if from a cyclone of such moderate intensity as only to form 
cloud, or, from the hard stratus of straight isobars, or the cirro-stratus of an 
approaching thunderstorm, there are no morning mists, but strcOut or 
cumulus clouds of any kind, then the red of dawn will be reflected on them, 
the sunrise will be red, and the colour will rest on the horizon. 

Now it is known from general causes that neither of these conditions are 
those of settled fine weather. The intensity of any cyclone wiU always in- 
crease with the day, and thus develop rain instead of only cloud ; while with 
straight isobars, a cyclone will almost certainly form soon, so that in either 
case the prognostic would hold good. 

At first sight, this may seem to oppose the saying quoted above, that 
'' cloudy mornings turn to clear evenings.*' The explanation depends on 
the kind of cloud. The cloud to which the saying applies, is a radiation 
cloud, which forms in some cases either instead of ground mist, or else later 
on in the day. In practice this cloud can hardly be mistaken, but a test 
which rarely fails, may be mentioned here. 

In a radiation mist or cloud, if the sun can be seen shining dimly through 
it, the sun*s outline is clear, and has the appearance of being seen through 
smoked glass. If the sun, on the contrary, is seen through a cyclone cloud, 
its outline is blurred into the well-known watery look of such skies. Thus 
this prognostic is allied to that of grey mornings. 

The converse French saying that '* weather which is fine during the night, 
lasts but a short time after daylight,*' and the British prognostic that ** bright 
glary mornings are seldom followed by a fine day," hold good when the dear 
sky is associated with the extreme rear of a cyclone, with a wedge, or with 
straight isobars. On the other hand, it sometimes fails in the windy portion 
of an anticyclone. In this case, however, a practised observer rarely fails to 
detect the difierence between the kinds of glare or brightness, though it is 
difficult to express the appearance in words. 

Coming now to sunsets, with which the public are more familiar than with 
sunrises, the points for consideration are as at sunrise, first, the extremes of 
sunset in anticyclone and cyclone weather, and then the intermediate forms. 

In a dry cloudless anticyclone, as the sun approaches the horizon, the 
light first begins to get yellow, after some time the yellow grows into orange, 
which quickly passes into red on the Western portion of the horizon only. 
Still later, the red disappears, and in this country, there is, sometimes, an 
after-glow of yellowish grey. This kind of red, therefore, is associated with 
settled fine weather. If, on the contrary, the sky is grey and dirty from a 
cyclone frt)nt, there is no development of colour at all, *' The sun goes pale 
to bed," as the popular saying runs. Then, of course, as the cyclone comes 
on, rain will certainly fall. 

B^ car^My watching the transitional conditions of sk^ and clo^d between 
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these two extremes, the author has found that a sky not quite so opaque and 
dirty as to form grey, will develop a pale yellow at sunset. This, then, is 
the sky formed in an earlier portion of a cyclone than that which would pro- 
duce a pale sunset, hut equally presages rain. 

With a sky still too dirty to form red, but somewhat harder than the above, 
a bright yellow is developed. Why this should appear before wind rather 
than rain, seems to depend on the general principle that a hard sky is windy, 
and a soft one rainy. These hard skies are usually found at the extreme 
Southerly edge of a cyclone, that is, in the cloudy portion of it, outside the 
rain area. There the gradients are frequently steep enough to give a great 
deal of wind, but little or no rain. Neither of these yellow skies is often 
followed by any red, but aU becomes grey and dark. 

The sickly looking greenish hue which is sometimes the precursor of wind 
and rain, is one which the author has so rarely observed, that he is unable 
to say much about it. In Scotland during winter a green look of the sky, at 
any hour, is said to be a sign of snow, and this the author has verified. As 
wind and rain together are, however, practically almost always cyclonic, there 
can be little doubt that the sickly green represents the sun setting in the sky, 
which belongs to some portion of a cyclone, probably in front of that which 
would form pale yellow. 

But now, if the sun sets in a sky free from haze, but more or less covered 
with doud, then a brilliant sunset with every successive mixture of blue, 
yellow, and red will be observed. The details vary almost indefinitely. 

The cause of the great mixture of colours is this. When the sun sets in a 
cloudless sky, the sequence of colour, blue, green, yellow, orange, red, — ^is 
zoned as it were from the zenith overhead down to the horizon, like the colours 
of a spectrum. But if there are two or three layers of cloud at different alti- 
tudes, the same cloud may receive light by reflection of two or more colours 
from different sources. Then much more complex colours are produced. 
For sky colouring there must be used a different conception to that of the 
painter^s idea of three primary colours. To the meteorologist, every colour 
in a spectrum which has a definite wave length must be considered as prim- 
ary physically. Then when two or more of these are mixed, a series of 
what may be called physiological colours follows, as they represent the effect 
on the eye of several superimposed waves. In practice, the most important 
case of this kind occurs with green skies, some of which appear due to pure 
absorption, others, to a mixture of blue and yellow. The colour resulting 
from such a mixture, can be seen in any spectrum formed by a dif&nction 
grating where the higher orders of spectra overlap. 

Prof. Piazzi Smyth is the only authority the author is acquainted with 
who has given attention to colours as produced by mixed spectra, though he 
takes no notice of the great amount of light, which his investigations throw 
on sunset tints. In his Madeira Spectroscopic, 1881-1882, he gives a most 
instructive diagram. 1st, of nineteen pure spectrum colours ; 2nd, of nine 
colours produced by mixing more or less, two spectrum tints not naturally 
adjacent to, or blending into each other. These double mixed tints are mostly 
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shades of maroon, crimson, lilae, and purple ; all well-known sunset colours. 
8rd, of nine colours produced by mixing in various proportions, three 
pure spectrum tints, also, not naturally adjacent to, or blending into each 
other. These treble mixtures are mostly browns, impure yellows, and olive 
greens, also common sunset colours. If any of these mixed tints could be 
passed throu^ a spectroscope, they would be resolved into their primary 
tints. One difference must, however, be noted between spectrum and sky 
colours. The former are produced by unequal refraction, the latter partially 
by unequal absorption. Whence these last can never be so pure as the first. 

A considerable amount of obscurity still remains in regard to these ab- 
sorption colours. Tyndall has shown that the usual blue of the sky is due 
to the scattering rays of light, when they pass through an atmosphere laden 
with very small impurities, such as fine dust, or minute particles of condensed 
vapour. The ordinary theory of sunset colours is that atmospheric impurities 
begin by absorbing the blue rays first. If blue is taken out of Ja spectrum the 
remaining mixture ought to be more orange than it really is. Another point 
frequently to be observed is that the reflected light from a soft cloud is not 
the same colour as the incident light. For instance, a yellow sunset re- 
flected from locomotive steam or soft cumulus, will be more brown than the 
light on the horizon. This points to absorption by reflection, as well as by 
transmission ; but it is impossible to separate what is due to absorption, 
and what to mixture by reflection from difleront parts of the sky. 
Fortunately though there is much uncertainty as to the full theory of ab- 
sorption, the explanation of sunset prognostics is not afiected thereby. 

Now applying these principles to the explanation of prognostics, it will 
be seen that a dark or Indian red, or angry red sky is not the pure more 
rosy red, such as is observable in anticyclone skies, but mixed with the 
reflection from some kind of cloud, or produced by the presence of condensed 
vapour in some form. If clouds are low down, especially soft detached 
cumulus, then the red is reflected opposite the sun. Often by mixture of 
reflections the author has observed these cumuli coloured various shades of 
brown, and also that they are signs of rain. Curiously enough they do not 
appear in any known prognostic. 

In an earlier stage of the sunset, while the light is yet yellow with a 
cloudless sky, and in a hiUy country, the fading yellow will creep up the 
hills, and be last seen on their tops. 

With some kinds of cloud, especially stratus, the last glow of light may 
be through a chink in the sky, after which the sun will be hidden by the 
cloud, and unable to light up the hill-tops. Then the golden yellow is last 
seen on the plain. 

The explanation of all those prognostics therefore depends on the presence 
of a certain amount of detached cloud in an otherwise bright sky. The 
variations which may occur, are practically endless, but in a general way it 
may be said, that though none of those colours could occur in the front of a 
cyclone, they are none of them associated with settled fine weather. Besides 
the rosy red of a cloudless sky, there are many instances of red sunsets at 
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the rear or soatherly edge of a eydone, which are followed hy fine days, 
owing to the onward passage of the cyclone, and the absence of a new one. 

Bat there are also more nnmerons instances, especially when the cumtdi 
are soft and low, where it is almost certain that a fresh cyclone will arrive, 
or more probably form within twelve hoars. Then the varioas prognostics 
jast detailed will hold good. 

The United States Signal Officers observe sanrise and sanset tints, at almost 
all their stations, to assist in the preparation of forecasts from their synoptic 
charts. They find that abont eighty-two per cent, of the sky coloars are 
followed by the weather they are popalarly sapposed to indicate. It is 
doabtfal whether in Ghreat Britain these are anything like so trastworthy. 

The aathor has thas shown independently of all theory, that the explanation 
of sanset tints depends on the manner in which the different kinds of cload 
and sky foand in different portions of cyclones, or other shapes of isobars, 
analyse by absorption the obliqae rays of a setting san. In fact, with a 
little practice, an observer can say to himself at any time of day, if the 
son set in the sky now visible, it woold take sach and snch coloars. 

The aathor has made a large number of observations with a spectroscope 
on these coloars, bat withoat any decisive result. One point however is 
quite clear, assuming that the darkness of the so-called rain band on the red 
aide of the D line is a rough measure of the amount of water vapour in the 
air, no direct connection can be traced between its amount and any par- 
ticular colour. That uncondensed vapour does affect absorption is un- 
doubted ; but it b perfectly certain from observation, that not only the size 
of the particles of condensed vapour floating in the air as cloud or mist, but 
also their physical condition whether ice or water, has a far more important 
rdle in the production of absorption tints. 

Such being the case, it is obvious that the spectroscope ought to be able 
to distinguish between the quality of light passed through a mass of con- 
densed vapour when frozen, and when in a liquid condition. In practice the 
author has been unable to detect any such difference, but he believes that it 
undoubtedly exists. Captain Abney has discovered by means of photography, 
that the so-called *' alpha '* band between G and D and half the '* a ** line 
are coincident with the absorption bands of a moderate thickness of water. 
He has also found that ice gives no lines or absorption bands, but there is 
still much obscurity about the subject. The technical difficulties in the way 
of discovering such a difference are, that a small spectroscope has not suffi- 
cient dispersion to count many lines ; while a more powerful one does not 
pass enough light from the feeble reflection of most clouds to give a visible 
spectrum. The suggestion of putting a collecting lens in front of the slit is 
not as usefril as would appear at first sight. There is always so much 
diffused light in the air that there is no certainty that only the light from a 
particular source enters the slit. 

Though no absorption tint has yet been clearly traced to frozen vapour, 
there are strong grounds for believing that the green sky before snow, and 
the lurid sky of hail and thunder are due to the presence of ice particles. 



6i ABBBOiEtOlI^T — ON THE E3CPLANAtlON OF WlATHSft raOONOSXtCJg. 

From the optical phenomena of halos and ooron», it can often be known 
whether a cload is ice or water, therefore for colour obserrations, at present 
the eye is a far better guide to the condition of any sky than the 
spectroscope. 

'' A rainbow in the morning, 
Sailors take warning ; 
A rainbow at night. 
Is the 8ailor*8 delight.** 

The explanation of this is found in what is known as the diurnal variation 
of weather, in coi^junction with the fact that most of our bad weather disap* 
pears in the east. 

Thus, if the weather was showery so as to give a bow in the morning, it 
is known from the nature of diurnal variation, that the wind, rain, and 
general severity of the weather will increase till about 2 p.m. and then grow 
finer towards evening, so that the first portion of the prognostic is good. 

If on the contrary a bow was seen in the evening, diurnal variation will 
naturally make a drier night, and by next day the cyclone — ^with the rear 
of which the showers were probably associated, will most likely have passed 
away, and wiU leave fine weather behind it. 

Sometimes, however, a cyclone may go on slowly and so produce bad 
weather next day ; at other times when one cyclone has passed away, another 
may follow very quickly. In cither of these cases the prognostic would 
fail, but on the whole however, it is a tolerably good one. 

The following examples will illustrate both the success and failure of an 
evening rainbow, and may be taken as a fair example of the whole method 
here adopted for explaining prognostics. In fig. 1 is a chart at 6 p.m., 
June 4th, 1882. At 6.15 p.m., a rainbow was visible in London, but the 
night was bright and fine, and would so far have been suitable for a man 
who was watching sheep-folds. The next day was overcast with a little 
rain, as might be expected from the straight isobars seen in fig. 2, which 
are given for 8 a.m. the next morning. In fig. 8 in the chart for 6 p.m., 
June 9th, 1882, a well-defined cyclone is shown covering England. At 
7 p.m., a rainbow was seen in London, but the night and next day were very 
showery. The chart, fig. 4, for 8 a.m. next day shows that the cyclone was 
moving to S.E., but so slowly that its influence was felt all day, and in this 
case the prognostic totally failed. 

b. Hours of Rain. 

A class of prognostics has now to be considered which can unfortunately 
only partially be explained. In this country the diurnal variation of rain is 
so complicated that it has at present only been incompletely worked out. The 
reason of the difficulty is that rain falls under a variety of different con- 
ditions, as for instance in cyclones, in secondaries, and sometimes even in 
anticyclones. Each of these has a different diurnal variation of intensity 
which would develop rain at different hours. Then another source of 



ABXBCBOHBT — ON THE EXPIANATION OP WXATHEB PBOQItOaTlCS. 




XBW SBBIEB. TOL. 1 



84 ABEXCBOMBT— OK TBI BXPI.UI&TIOH OF WEATHKB PBOONOBTtOB. 




ABBBCROMBT — ON THE EXPLANATION OF WEATHER PBOONOSTICB. 85 

complication comes in, from the tendency of secondaries and thunderstorms 
to form at particolar hours — and still another, from the tendency of existing 
cyclones in certain types to press in from the Atlantic daring the early hours 
of the morning. 

The ahnost insuperable difficulty of working out the question thoroughly, 
arises from the changeable nature of the British climate, and the limited 
area of observation, which make it nearly impossible ever to trace any 
existing cyclone or other isobaric shape for twenty-four hours consecutiTcly. 
Secondaries and thunderstorms also rarely live for twenty-four hours. 

It is obvious from the above considerations that it is impossible to use 
the mean or statistical curve of diurnal frequency of rain, as this merely gives 
the actual relative frequency of rainfall. No deduction can be made from it 
as to the diurnal period of rain in any particular shapes of isobars. Any 
predominant variation may doubtless be reflected in the mean curve, but 
the effect of each source of variation may differ in various parts of the 
country. 

For instance, there is reason to believe that the principal variation of 
rain in a cyclone consists of a very marked increase of rain frequency in 
the middle of the day ; and that the tendency of secondaries and some kinds 
of thunderstorms is to form about sunrise, and to a less degree about sunset ; 
and that during the persistence of the Southerly^ type of weather, cyclones 
appear to move in from the Atlantic with increased intensity during the night. 
Whence in some parts of the country the mean curve of frequency has a 
principal maximum during the day from cyclones, with smaller morning and 
evening maxima, probably from secondaries. In others, the author believes 
the secondaries override the cyclone maximum ; while in the West Coasts, 
where the Southerly night rains are more powerful, the principal maximum 
occurs during the night. It is doubtless possible to find a station where 
these three sources would be either equal, or would nearly balance each 
other, and there the curve of frequency would present no particular feature. 

In Great Britain, the type of weather changes every few weeks, so that 
it is very difficult to arrive at the variation of each type ; but by going to 
the tropics, where there are only two or three changes of type in a year, the 
foregoing principles are more easily verified. 

For instance, at Calcutta Mr. H. F. Blanford' finds that the weather is 
divided into three seasons. The rains, June to October, when the frequency 
curve begins to rise directly after midnight to a small maximum about 6 
a.m., and small minimum about 8 a,m. Then the frequency rises rapidly to 
its principal maximum at 2 p.m., and then falls rapidly to the principal 
Tpinimnm about 1 a.m. The mode of the formation of the rain-cloud of the 
Summer Monsoon is essentially cumulus. 

In the hot season, March to May, the diurnal epoch of minimum is not 
very distinctly indicated, but would appear to occur about sunrise. 

^ For details of this type see Quarterly Journal, Vol. IX. p. 3. 
s Aiiatic Soe, Bengal, Vol. XLVIII. Part II. 1879. 
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There is, however, little variation from midnight np to 9 or 10 a.m. ; and 
after this, only a slow rise np to 2 p.m., when the increase becomes more 
rapid. About two hours before sunset, there is a sudden rise of about fifky per 
cent., and the hour of maximum rain frequency occurs between 7 and 8 p.m. 
Compared, however, with the maximum of the rainy season, it is very small. 
This very striking feature of the hot season is due to evening storms, known 
as North- Westers, which are closely analogous to the thunderstorms of the 
European summer. They are so called because they commonly originate in 
the North-west ; and are probably connected with the diurnal variation of 
wind near the coast. 

Lastly, the cold season from November to February. In this, falls of rain 
are pretty evenly distributed throughout the day, with a decided diminution 
during the two or three hours before and after midnight. When these are 
all combined into a yearly curve, the result is a curve which gives the true 
variation of no season. In this case, as the rainy season curve is very pro- 
nounced, and that of the two other seasons much less marked, the annual 
curve differs but little from that of the rainy season, though some of the 
minor flexures are altered. Under other conditions the mean annual cunre 
might be very different from that of any one season. 

These points shall now be considered in a Uttle more detail, and the prog- 
nostics which appear to depend on them for their explanation indicated. In 
an ordinary cyclone, besides the great increase of rain during the day, already 
mentioned, there is a remarkable series of smaller variations, some of them 
obviously connected with the diurnal variation of the barometer. In cyclones, 
a wet or cloudy morning often has a short break about 10 a.m. ; the weather 
then becomes worse, but has a marked tendency to break again about 4 p.m« 
In anticyclones the diurnal variation of cloud is altogether different. The 
cyclone variation affords an explanation of the following curious prognostic, 
which is widely believed in the North : — 

" There are what are called good and bad hoars of clearing. If the weather begin 
to improve abont noon, or 3 p.m., it may be expected to eontinae better ; bat if it dear 
at 1 1 a.m. or 2 p.m, the improvement is only temporary." 

This means, that if the weather improve about noon, in spite of natural 
diurnal increase, the cyclone is probably passing off ; and if the improve- 
ment should take place at 8 p.m., the gain will continue, either from diurnal 
diminution of a not very intense cyclone, or from the passage of the cyclone. 
On the other hand, the 11 a.m. clearing has been already seen to be only 
short lived, but the author cannot explain why a clearing about 2 p.m. should 
not hold. 

Another saying is : — 

" If rain do not clear ofiF by 4 p.m. it may be expected to continue some time.'* 

If the rain does not clear about 4 p.m., in spite of diurnal decrease, it 
shows that the cyclone is either very intense, or that the rainy portion of it 
is just passing over the observer, and in both cases the rain will therefore 
probably last some time. Practically those two prognostics are trustworthy. 
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A somewhat allied saying is : — 

^ If a ehange of weather ocoor when the son or moon is crossing the meridian, it is 
for 12 hoars at least.*' 

On the Innar portion of this the author can say nothing. Even in this 
variable climate the greater non-diurnal changes generally last at least 
twelve hours, and the prognostic may sometimes hold good, but it does not 
seem a valuable one. 

With respect to the nature and origin of the morning rains, which are so 
common in this country and many parts of Europe, it is certain that they are 
not purely cyclonic. In many instances they are associated with the forma- 
tion of small secondaries ; while on the sea coast, they are probably often 
complicated by the local influences of land and sea breezes. The author is 
unable to say whether there is any diurnal variation in a true cyclone between 
the hours of midnight and 8 a.m. for want of personal observation. The 
following are prognostics referring to this class of rain : — 

** tf it begin to rain an hour or two before sunrising, it is likely to be fair before noon, 
and so oontinae that day; bnt if the rain begin an hoar or two after sonrising, it is 
likely to rain all that day, except the rainbow be seen before it rains.'* 

** Bain at seven, 
Fair at eleven. 
Bain at eight, 
Fair late.'* 

*' Bain before seven. 
Fair before eleven.*' 

The Czechs and Poles say : — 

** Morning rain and women's tears are soon over." 

But that this is a principle which does not hold all over the world is 
certain, for in the North of Italy the people fear early rain and say : — 

" If the rain fall on the dew, it will continae to fall throaghout the day." 

These prognostics are, on the whole, tolerably trustworthy, though subject 
to frequent failure. 

Lastly, with regard to rains due to the nature of the Southerly type of 
weather, in which, for some reason, cyclones come in from the Atlantic with 
greatest intensity during the night time. The difference between thin and 
ordinary cyclone diurnal variation is, that in a cyclone the increased rainfall 
is not associated with any change of gradient. With the Southerly type, 
on the contrary, the gradients are usually steeper by night than by day. 
This sequence of a wet, stormy night, frequently with a peculiar class of sheet 
lightning or thunder in the early morning, clearing about mid -day, and 
coming on wet again after dark, is one of the most striking features of the 
winter weather on our Western Coasts. From the nature of the cyclones of 
the Southerly type, which are arrested by a persistent area of high pressure 
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over Northern and Central Eorope, the rain in them is often heavy. Hence 
the meaning of the following prognostics, as well as the limited conditions 
under which they would hold good : — 

** The weather usnally clears at noon when a Soatherly wind is blowing.** 

** If it rain at midnight with a South wind, it will generally last above twelve hours*** 

** Midnight rains 
Make drowned fens ** — Lineolnshire, 

e. Diurnal Wind, 

The ordinary features of diurnal wind variation in this country are simple. 
For all shapes of isohars, more or less, the velocity of the wind rises and falls 
with the sun, as an addition to the amount of wind due to the gradient. 

As regards direction, the tendency is to veer a little with the sun and back 
again during the night. 

In a former paper the Author and Mr. Marriott explained some prognostics 
relating to the veering of the wind in fine weather.^ 

The only other diurnal prognostic which the author has been able to find 
is: — 

** An honest man and a Nor- west wind generally go to sleep together.'* 

This is a common saying, and implies that if the wind is from the Nor- 
west in the early part of the day, it will veer or fall in the evening. It is 
common also in Iceland. The Westing appears to be important at northern 
stations, for in Orkney the saying is : — 

** The West wind is a gentleman and goes to bed.** 

This manifestly refers to the diurnal fall of the wind towards evening. It 
is doubtful how far the Westing is important generally. Ley has found the 
diurnal character of East and West winds at Stonyhurst to be practically 
identical. There is a type of East wind, however, which comes on strongest 
at night. 

Sun, Moon, and Stabs. 

'* Much twinkling of the stars is a sign of rain.** 

** Sailors sometimes say, that when the stars want snuffing bad weather may be 
expeoted.** 

This prognostic almost explains itself. Its origin seems to be that in un- 
settled weather the atmosphere gets irregularly composed of strata differing in 
temperature and moisture, so that a ray of light is irregularly refracted, thus 
giving excessive twinkling. In a blue sky, with detached clouds, it will 
frequently be observed that as a cloud approaches a star, the twinkle increases, 
doubtless owing to the vapour brought up by the cloud. 

Of course, cases of broken weather settling down are not uncommon, and 
then the prognostic would fail, but on the whole it is a good one. 

«* When during a frost very few stars are seen, rain may be expected.** 

1 Quarterly Journal^ Vol. IX. p. 41. 
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This refers to the first symptoms of the air growing thick and turbid as a 
cyclone approaches. It is, however, a little uncertain, especially in low-lying 
situations, as a radiation fog beginning to form would also obscure the stars 
and then the prognostic would fail. 

" When stars appear with a small circle of light roimd them, rain may be expected/' 

This is seen during the same conditions of cloud or vapour, which give 
rise to a soft-looking moon ; and would not be observed with the vapour of a 
radiation mist or stratus. The prognostic therefore has the same explanation 
and value as that referring to a pale, watery moon, and is, on the whole, 
tolerably trustworthy. 

" A pale moon is a sign of rain, a red moon of wind, and a white silvery moon of 
fine weather." 

A pale moon refers to a white watery look, which has already been explained 
as preceding a cyclone and rain. A red moon refers to a rosy tinted circle 
of light called a ** corona," to distinguish it from a halo — ^which is found 
when the moon shines through a hard, well-defined cloud, such as forms in 
rear of a cyclone, or with straight isobars. In either case the immediate 
portent is for wind, rather than rain. 

A white moon refers to a clear, silvery look of the moon in fine, dry, anti- 
cyclonic weather, which ordinarily maybe expected to continue for a few days. 

This is a good prognostic, and was originally collected by Aratus ; trans- 
lated into Latin by Virgil, and probably transported into Europe by the 
monkish rhyme : — 

" Pallida lona plait, mbioanda flat, alba serena.** 

*' When the son or moon seems to wander through the sky, a storm is at no great 
distaDce." 

This refers to the appearance of the sun or moon seen through driving 
clouds, at a considerable altitude, the idea of motion being transferred from 
the sky to the luminary. The phenomenon occurs only in wild, unsettled 
weather, and the prognostic is therefore a good one. 

** Far burr, near rain.** 

A '' burr *' is a circle round the moon. In common parlance there are two 
distinct phenomena mixed up under this common name. First, the true 
halos or circles of light, distant either 12^^, 23^ or 46^ from the moon. 
These are formed by refraction through frozen particles, and, as already ex- 
plained, are formed in front of cyclones, and presage rain. 

Secondly, smaller circles, often two or three close together, formed from 
2P and 5^ from the moon, which are properly called " coronae.'* These are 
dae to refraction through globules of water, and the smaller the globules the 
nearer the circle is to the moon. 

Clouds which give rise to coronsB are rarely found, except in rear of a 
cyclone, or in some form of quiet cloud, and in any case small globules are 
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further from rain than larger ones. Whence, whether a distant circle is 
really either a halo or a corona, the nearer the circle the farther the rain is 
likely to he. This is a good prognostic. 

8. Set. 

'* Clear to the Soath will drown the ploughman.*' 

'* A blue bore in the South will drown the ploughman and his plough." 

These are evidently yariations of the same saying, as is also probably 
'' Clear in the South beguiled the cadger.*' 

Tho author has never heard this applied in practice, but it probably re- 
fers to an opening of blue sky to the South, while clouds are banking up 
in the North, with a Northerly wind. 

Under these circumstances heavy showers or *' plo&ts of rain '* may be ex- 
pected, and so the prognostic would sometimes hold good. 

'* In winter, when the sky about mid-day has a greenish appearance to the East or 
Korth-east, snow and frost are expected." 



This refers to the blue of a clear sky assuming a somewhat greenish tint 
while the sun is relatively high, and is much more common in Scotland than 
in England. It is usually associated with some cloud on the horizon, and ap- 
pears to be connected with the lurid yellowish light often given by frozen 
clouds, but this cannot be put forward as more than a suggestion. This is 
one of the cases where it is difficult to say whether the green is a primary 
colour or a mixture of lurid yellow and natural blue sky. Anyhow, this is 
a common and trustworthy prognostic. 

" A bright appearance of the sky to the North is a sign of frost.*' 

This refers to the sky in the early part of the night, during a winter anti- 
cyclone. On such occasions, the horizon is nsually misty towards the South, 
and the direction of the setting sun, while to Northwards the sky is almost 
always brighter to a marked degree. It is, therefore, a sign of settled 
weather, which in winter is always accompanied by frost ; but is practically a 
prognostic of small value. 

4. Rain, Snow, Hail. 
"Bain with a South-east wiad is expected to last for some time." 

This prognostic means that if in this country rain set in with a South- 
east wind, it may be expected to last longer than rain with a Southerly or 
Westerly wind. The greater portion of British rain falls with cyclones moving 
freely towards the East, and in them, as a rule, there is not much South- 
east wind. Sometimes, however, when the intensity is very great, there is 
a strong South-east gale in front of such a cyclone, and then the prognostic 
fails. 

There is a not uncommon type of weather, which may be called the 
Easterly type, in which the presence of a persistent anticyclone over Scandi* 
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navia prevents the free passage of cyclones oomiog in from the Atlantic ; 
they are then arrested in their coarse, and brood over Great Britain for a 
day or two without making much eastward progress. Under these circum- 
stances a South-east wind is strongly developed, and the rainy portion of the 
cyclone never moving on, the rain which belongs to it continues without in- 
termission. The prognostic then holds good, but is, for the reason above- 
mentioned, subject to frequent failure. 

** Short slight showers daring dry weather are called a hardening of the drought.** 

The author has never heard this saying applied practically, but it seems to 
suggest the slight rain which sometimes occurs in a well-defined anticyclone. 
This rain is due to the formation of a small short-lived secondary, and is not 
associated with any tendency of the anticyclone to break up. 

If this is the case, continued dry weather would be indicated, and the 
prognostic fully justified. 

** When after a snow shower, the sky clears up quickly, but is again overcome with 
another shower, this is said to be a * feeding storm.* ** 

In such a case the air always feels cold. The forms of the flakes of snow 
are pretty correct indications of the amount of the fall to be expected. When 
they are broad and large, and fall slowly, there will not be much, and the 
probability is that a thaw will soon follow. Should the flakes be specular, 
and fall very fast and. thick, then a heavy fall, or a *' lying storm ** may be 
expected, and this last sort of fall is always accompanied by a firm breeze of 
wind from North-east to South-east. 

The wording of this saying is self-explanatory. The whole owes its value 
to the fact that a long spell of cold weather, which would make snow lie, is 
usually associated with a North-east or East wind. A spell of these winds 
often begins with showers, and the dryness associated with them makes the 
snow flakes fine or specular, so that they fall fast. 

Snow with large broad flakes, falling slowly, is usually associated with the 
cold West or North-west winds in rear of a cyclone, which rarely last long. 
£zceptiona to this saying frequently occur in the endless phases of the con- 
flict between cyclones coming in from the Atlantic and Scandinavian 
anticyclone, but still it is a tolerably good prognostic. 

" Fresh snow, 
Fresh cold.** 

The idea meant to be conveyed by this saying is, that if during a period 
of cold weather fresh snow falls, it is the prelude of continued cold weather, 
not of a thaw. 

The explanation depends on the principle that most weather comes in 
persistent spells, associated with persistent types of pressure distribution. 
In this country long frosts occur, with both of the so-called Northerly or 
Easterly types, and this saying holds good when it happens during persistent 
spells of either of them. On the other hand, an incoming cyclone of the 
Easterly type, which gives fresh snow, sometimes passes so far to the East, 
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that Westerly winds and warmer weather set in later, and then the prognostie 
fails. On the whole, however, it is a good one, especially in the North of 
England and in Scotland.^ 

" Hail 
Brings frost in the tail.** 

This may he conveniently considered with the allied saying, 
** Hail after long oontinaed rain, indicates a clearing up.*' 

The latter holds good when, after the driving rain of a cyclone front, the 
weather begins to break into squalls with hail, either daring or after the 
passage of the '* trough.'* It is thus symptomatic of the rear of a cyclone, 
and, therefore, of a clearing up at any season of the year. 

Then as to frost following in winter. Hail is more likely than rain to fall 
in rear of a cyclone when the pressure is rather high to the Westward of Great 
Britain, in that case the cyclone is usually followed by a large wedge, which in 
winter would be associated with a white frost of short duration. On one 
occasion the author observed hail associated with some small secondaries 
which accompanied the replacement of the Westerly by the Easterly type 
of weather in the month of January. The frost which followed was then of 
longer duration. On the whole these prognostics are tolerably good, the 
latter being the best. 

5. Wells, Springs, Undebgbound. 

** In deep wells, the level of the water sometimes rises before rain, or the snrfaoe 
is agitated, and the water discoloured. They also frequently discharge large volumes 
ol air." 

'* Springs often flow more rapidly before rain (when none has fallen locally), or 
become slightly discoloured.** 

** In the collieries abont Dysart, and in those of other districts in Scotland, it is 
thought by the miners, that before a storm of wind a sound not unlike that of a bag- 
pipe, or the buzz of a bee, comes from the mineral, and that previous to a fall of rain 
the sound is more subdued.** 

" Before wind and rain, it is also said, that the black damp extinguishing the 
lights is observed at the bottom of ironstone pits, and through the waste.*' 

** In Midlothian the miners think that approaching changes of the weather are 
preceded by an increased flow of water, and the issue of gases, and foul air from the 
crevices ; and when very bad weather is st hand, these last escape with a character- 
istio sound like the buzz of insects.** 

These prognostics are doubtless dae to the release of compressed air, con- 
tained in the fissures of the coal or rock, by the diminution of barometric 
pressure which always precedes cyclone rain. 

First, as to the increased depth of water in wells. Mr. Baldwin Latham 

1 Full details of weather types and their nature will be found in a paper by the 
author, ** On certain types of British Weather,** Qtiarterly Jourtud, Vol. IX. p. 1. 
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has gauged some deep wells in the chalk near Croydon, and finds that where 
there was a large amount of water held by capillarity in the strata above the 
water-line, at that period of the year when the wells became sensitiTO and 
the flow from the strata was sluggish, that a fall in the barometer coincides 
with a rise in the water-line, and that under conditions of high barometric 
pressure the water-line was lowered. 

Percolating gauges also gave similar evidence, for after percolation had 
ceased, and the filter was apparently dry, a rapid fall of the barometer oc- 
curring, a small quantity of water passed from the percolating gauges. The 
conclusion arrived at was that atmospheric pressure exercises a marked in* 
fluence upon the escape of water from springs. 

Then as to the escape of air. Mr. A. Strahan, F.G.S., has investigated 
many instances in this country. He finds that in certain cases some wells main- 
tain an active and permanent circulation, and that currents alternately enter 
or issue from fissures in the sides of the wells. These currents are not dae to 
the evolution of gas by chemical action in the rock or on the water, but the 
changes in the direction of the current coincide with changes in the movement 
of the barometer, being outwards with a falling pressure and inwards when 
the barometer is rising. Such wells are called '* blowing wells," and from 
their extreme sensitiveness to changes of atmospheric pressure give useful 
mdications of the approach of bad weather. Their warnings have been ren- 
dered audible by fixing horns or whistles in an air-tight covering, in such a 
way as to sound readily to the outward current, or to give a different note 
for an outward or inward movement of the air. As an example of the quan- 
tity of air which may be released, Mr. T. Fairley has measured the discharge 
from a well near Northallerton, and found that a fall of the barometer of 0*26 
in. was accompanied by an outflow of 88,900 cubic ft. of air, and by an 
application of Boyle's law it was calculated that the total capacity of the 
air-retaining cavities must amount to nearly 10,000,000 cubic ft. 

In some wells, with a rapid change of the barometer before rain, the water 
in the well becomes agitated and slightly discoloured. This is doubtless due 
to the escape of air from fissures below the level of the water in the well. 
In most cases the air in blowing wells issues from cavities above, but near 
the surface of the water. 

Another prognostic which is explained by these properties of fissures is the 
common remark that before bad weather drains smell worse than usual. In 
fact, every network of covered drains and every covered cesspool, where 
special provision is not made for ventilation, constitutes a natural blowing 
well, and as Mr. 8trahan points out, with a bad system of ventilation, sewer 
gas may be forced into a house by every fall of the barometer. 

With regard to the effect of atmospheric pressure on the escape of fire- 
damp from coal seams. Coal is a rock, subject to jointing; seams are 
broken by faults, and for some distance from the main fracture are traversed 
by joints and smaller shifts resulting from the general strain. In fiery 
mines, as Mr. Strahan says, on every side is heard the monotonous hissing 
or bubbling of the escaping gas, frequently accompanied by the deeper note 
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of a " blower/* or one of those lander channels often observed in eonneciion 
with faults. The gas is given off as a product of slow decomposition 
taking place in the coal. While the movement of gas in a blower differs from 
that of the air in a sandstone fissure, in being always in one direction, namely, 
outwards, it is at the same time evident that the same cause which induces 
an outward current in a well would also cause an increase in the outward 
current from the coal. The increase would be proportional to the capacity 
of the fissure. A fall in the barometer from ^ins. to 29 ins., for example, 
would cause ^th of the body of gas stored in the fissures to be added to the 
ordinary outflow. A similar argument would apply to an increase of black 
damp before rain. The liability to explosion in collieries with a diminifdiing 
pressure has long been a subject of observation. 

Messrs. Scott & Galloway have subjected the colliery explosions in Great 
Britain to a most searching inquiry, and they find a striking connection 
between the occurrence of explosions and either a rapid fall in the barometric 
pressure or a sudden rise of temperature. For instance, in the year 1871, out 
of 207 explosions (58 of them fatal), 118 or 55 per cent, were due to the 
state of the atmospheric pressure ; 80 or 10 per cent, to the temperature ; 
while 55, or 26 per cent., were not accounted for by either of these agencies.^ 

All these prognostics depend on cyclone rain, and fail for other conditions 
of precipitation, such as in secondaries, where there is heavy rain without 
any fall of the barometer. When they are observed, however, they are 
usually trustworthy. 

[In his former paper on Prognostics, the author only explained the sayings 
which are associated with primary cyclones, but as in this paper the subject 
of secondary cyclones is frequently alluded to, a few remarks on them may 
be useful. A secondary cyclone is shown on a synoptic chart by a loop or 
bend in one of the isobars. In the centre of this there is heavy rain, sur- 
rounded by a narrow ring of cloud ; no where are steep gradients to be 
found, and the centre is usually perfectly calm. As the secondary passes 
over any station, the blue sky first grows dirty, then heavy rain sets in sud- 
denly, with little or no wind, and a stationary barometer. After a time the 
rain ceases, and the sky soon becomes bright again. Thus in explaining 
prognostics we have to deal with two distinct kinds of rain : rain froia a 
primary cyclone, associated with wind and a falling barometer, and rain from 
a secondary associated with calm, and a stationary barometer. In the fore- 
going paper it has abundantly been shown how many apparent anomalies in 
the use of prognostics are explained by attending to this distinction of the 
two kinds of British rainfall. No notice has been taken in the paper of 
the influence of dust in producing sky colours, for though it is well-known 
that in tropical countries sand and dust storms give rise to very peculiar 
colouring, the author has had no opportunity of personally investigating these. 
— Note added Decetnber 1883. J 
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Preliionart Inquibt into the Causes op the Variations in the Readings 
OF Blaok-bulb Thermometers in Vacuo. By G. M. Whipple, B.Sc, 
F.R.M6t.Soc., F.R.A.S., Superintendent of the Kew Observatory, 
Richmond. 

[Read December 19th, 1883.] 

When the qaestion, '* What instruments should be employed for determin- 
ing the intensity of solar radiation, and in what way can the comparability of 
the results obtained be insured ? " came before the Leipzic Conference in 
1872, the want of accordance between the different instruments used to 
measure it was generally admitted, while Dr. Jelinek submitted that English 
physicists might be requested to institute experiments, and to report upon 
the subject. At the subsequent discussion on the Leipzic Programme which 
took place at the Meeting of this Society, on the 16th of April 1878,^ a 
similar opinion as to the uncertainty of this class of observation was ex- 
pressed, and I am stated to have said, that at Eew it had been decided to have 
nothing to do with black-bulb thermometers. 

Since the date of this discussion, descriptions have been given before the 
Society of improvements in the instruments designed both by Mr. J. Hicks 
and Messrs. Negretti & Zambra ; whilst the Rev. Fenwick Stow and Mr. 
Blanford having both devoted a considerable amount of time and trouble 
in endeavours t-o utilise the solar-radiation thermometer, decided success has 
attended their labours. 

Both have, however, observed the large differences in the results given by 
these instruments, and have attempted to correct the readings to an arbitrary 
standard. 

Mr. Stow says', *' Little or no value is to be attached to the actual readings 
of these thermometers (that is, blackened bulb maximum thermometers 
in vacuo, freely exposed to sun and air at the height of at least four feet) 
taken alone. No thermometer when placed in the sun's rays shows the 
temperature of any other object correctly, and the solar thermometer is not 
intended to do this. Li this paper only the amount of solar radiation, that 
is, the excess of the reading of a solar thermometer above that of an ordinary 
mftximnm thermometer placed in a double louvred screen, is dealt with. To 
have quoted the actual readings would only have occupied valuable space. 
I may mention, however, that the solar thermometer, when freely exposed, 
seldom reads above 140° in this country ; and 154° is, I think, the highest 
temperature registered in the five years. 

*' The instruments used by my observers have all been compared directly or 
indirectly with the original instrument (the first made with the stem black- 
ened), which I use as a standard. The comparison is made by exposing the 
instruments to be compared to the sun's rays for a few weeks side by side, 

1 Quarterly Joumal, Vol. I. p. 226. 
* Quarterly Journal, Vol. II. p. 206. 
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and noting the readings both on cloudless and other days.'* The correctionfl 
thus obtained, with the names of the stations and observers, were then given. 

Mr. Blanford, in his Meteorology of India for 1879, states with reference to 
the solar radiation observations taken there, ** All the instmmentB in use 
during the past year have been compared, directly or indirectly, with an arbi- 
trary standard instrument of the same construction (Casella, No. 9174), by 
thirty readings or more, taken when the compared instruments and the 
standard were exposed, under similar conditions, to the sun's rays ; and the 
mean difference of the readings thus ascertained has been applied as a cor- 
rection to all recorded readings of the former. In some cases this correction 
amounts to as much as 15^, and no registers can be regarded as comparable 
which have not been subjected to this precautionary correction." 

Owing to the labours of these gentlemen and others the thermometer has 
gradually grown in popular estimation, and this, together with the printing of 
readings of these instruments, has tended to create a demand for their com- 
parison. In order to satisfy this demand, the opposition maintained at the 
Eew Observatory with regard to these instruments was withdrawn, and four 
instruments of different makers' patterns were put up side by side on a frame 
and a series of observations commenced. The great hail storm of the 8rd of 
August, 1879, destroyed three of the thermometers. Since then the read- 
ings of the survivor alone have been published, and having taken it as an 
arbitrary standard of reference, from time to time other observers' instru- 
ments have been compared with it and tables of correction supplied. Many 
of these instruments were verified at Eew previous to their being sealed in 
jackets, and yet there have been large differences in the readings after they 
were encased. It was also found that the differences varied with the tem- 
peratures, and that the constant corrections assumed and employed by Stow 
and Blanford do not quite meet the case. 

With a view to ascertain the cause of these variations, I have, in accord- 
ance with Dr. Jelinek's suggestion, entered upon a course of investigations, 
the preliminary results of which are now submitted to the Society. 

I have here to thank Messrs. Negretti & Zambra, who have generously 
constructed the required instruments in accordance with my instructions free 
of cost to the Observatory, and the Eew Committee for permission to make 
and discuss the observations. 

My experiments were arranged with the view of ascertaining how far 
observed discordances are due to variations in the amount of lamp black 
with which the bulbs are coated, one of the sources of irregularity pointed 
out by Mr. Scott in his Elementary Meteorology, p. 65. 

Six maximum thermometers, as nearly as possible uniform in size, were 
accordingly selected by the makers and sent down to Eew for verification, 
the scale errors up to 140^ in no case exceeding 0^*8. They then had their 
bulbs coated with lamp black, one pair receiving a single coat each, a second 
pair two coats, and the remaining pair three coats, and were inserted into 
their jackets, which were all blown with bulbs 2^ ins. in diameter from the 
same glass tubing, so that they should be uniform in thickness. 
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After being heated to 200° and exhausted to a very high degree by means 
of a mercmial air-pomp, they were sealed hermetically, the thermometers 
being retained in position in the jacket by brass clips, so as to avoid the exuda- 
tion of moisture into the vacuum which takes place when corks are used 
for packing. 

The thermometers, then, being returned to Kew, were there placed side 
by side, the bulbs being 4^ ins. apart, on a horizontal wooden frame, 4 ft. 
above the surface of the grass of the Observatory lawn, 120 ft. away from 
the building, and freely exposed to the air and sun on all sides. The Eew 
Reference thermometer, EUcks No. 6, bulb 0*46 in. in diameter, jacket bulb 
2| ins. in diameter, and a spare thermometer of similar construction, were 
also placed on the same frame. 

The thermometers were read and set daily at 10 a.m. from September 9th 
to November 18th, 1882. During the winter the observations were sus- 
pended, the readings being of little use at that season. On February 7th, 
1888, a second series was commenced, which continued without intermission 
up to August dlst, 1888. 

On comparing the readings with the corresponding readings of the Eew 
Standard great differences were observed and also great irregularities. The 
extreme variations from the Reference Thermometer were as follows : — 



No. 14866 


..« 


11° 


No. 19888 


• •• O 


,, 19886 


••• 


6° 


„ 19889 


... 18° 


„ 19887 


... 


11° 


„ 19840 


... 11° 



Arranging the readings of the thermometers in numerical order, the follow- 
ing were found to be the mean corrections at the different temperatures : — 



TABLE I. 



Temperatore 

of Beferenoe 

Thermometer. 


No. of Thennometer. 


14866 


19836 


19837 


19838 


19839 


19840 


o ^ o 

50 to 59 

60 „ 69 

70 »t 79 
80 „ 89 

90 »• 99 
100 „ 109 

no „ 119 

120 „ 129 

130 „ 141 


H 




-o*i 
-0*9 
-1*0 
-o*5 

-0*2 

-o*i 

^•2 

-o*i 

-0-3 


+07 

4-i*o 

+1-6 

4.0-9 

+1-5 




--2-5 

+3-4 

4-3-9 
-(-2-6 

+5*9 
4-6-5 
-1-6-6 

+71 


-4-1*2 

+1-9 
-i-2-6 
+3-2 
+3-2 
+3-9 
4-4*2 

• H-4-4 
+4-9 


+1-9 
+2-6 

+3-3 
+3-3 
+4-0 
+5-6 

+5-7 
-i-6-6 

4-7-0 


-f3-8 
+4*3 

-f4-5 
4-61 
4-6-6 

4-67 
4-6-8 


Mean •• .. 4-o*2 4-0*9 


+4-4 


4-3-3 


+4-4 


+4-8 



From the above table it will be seen that in all cases, with the exception 
of No. 14866, there is a tendency for the correction to increase as the tem- 
perature rises. In order to see to what extent this behaviour is due to the 
amount of blackening on the bulb the corrections were combined in pairs 
according to the number of coatings the bulb had received, with the following 
results: — 
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TABLE n. 


*^» ■»■!> *a« 






Mean 

Temperature 

of 

Beference 

Thermometer. 




Thermometer Balbs 


having 




I Coating. 
19840 <& 19839 


2 Coatmgs. 


3 Coatings. 


19837 & 19836 


Diff. 


14866 A 19838 


Diff. 



o 


0^ 


. 





e 


55 


--1-8 
..2-8 


+11 


,07 


+0-6 


05 


65 


-fr8 


'10 


4-1-4 


0-4 


75 


4-3-5 


+2-5 


I'D 


+1-8 


07 


85 


t^'^ ^ 


4"2*I 


17 


4-1-8 


03 


95 

105 


+4*3 
+5-8 


+ 1-5 
+3*3 


2-8 

25 


+1-5 

4-1-9 


CO 

1*4 


"5 


-f6i 


+3-6 


25 


+2*2 


'•4 


125 


4-6-6 


+37 
+4-3 


29 


1-6 


135 


+6-9 


2-6 


+2-3 


2'0 


Mean .... 


+4-6 


+27 1-9 


4-17 


10 



These results, represented in Fig. 1, show distinctly that the effect of an 
increased coating is to raise the temperature, bat in diminishing ratio the 
effect of the third coating being only one half that of the second. 
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An examination of Table I., however, shows that althoagh the mean 
values are affected as above, yet the individual corrections exhibit discrepan- 
cies, and for a time I was unable to detect the cause of such variations, but 
ultimately was led to attribute them to the size of the bulbs or jackets. The 
latter were easily measured by callipers, and found to be exactly of a 
size. On measuring, however, the diameters of the thermometer bulbs by 
the cathetometer they were found to vary slightly, although designed by the 
glass blower to be of the same dimensions. 

The true values are as follow : — 
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Ksw Befebenoe Thebmometeb, No. 6—0*46 in. 





In. 


In. 


[o. 14866 


» 0-54 


No. 19888 — 0-49 


,, 19886 


= 0-68 


„ 19889 — 0-58 


„ 19887 


= 0-60 


,. 19840 = 0-49 



It will at onoe be seen that they arrange themselyes into two groups, large 
and small bnlbs, the mean diameter of Nos. 14866, 19880 and 19889 being 
0*588 in., and of the remaining three 0*498 in. 

Fortonately, each group contains the three differently coated instruments, 
and so in order to examine the effect of size of bulb upon the readings, the 
following table was formed : — 

TABLE m. 



Oorreo- 

tionaat 



o 

55 

65 

85 

95 
105 

"5 
125 

X35 



Mean 



Large 
Bnlbe. 



o 

rg 
--15 

--2*0 

.-1-4 
--1-4 

--2*1 
--2'2 

--2-4 

+27 



+r8 



Small 
Bulbs. 



e 

+1-5 
--25 

--3*3 
.-38 

--3*4 
--5-3 
.-5-8 

+5*9 
--6-3 



+4^2 



Difference. 



o*6 
i-o 

1-3 
2*4 

2'0 
3*2 
36 

3*5 
3*6 



24 



These results indicate that the size of the thermometer bulb is a most im- 
portant factor in the case of this instrument, a difference of 0*04 in. in a half 
inch bulb, or a difference of only 8 per cent, causing the mean correction of 
the lesser bulb thermometer to be more than doubled. 

Mr. Stowy in the paper already quoted, having stated that the only proper 
way of dealing with black bulb thermometers was to take the excess of the 
reading above the ordinary maximum in shade as the amount of solar radia- 
tion, and discuss that ; I have accordingly treated these observations after his 
manner. Obtaining the maiimnm value from the thermograms in order that 
the period for which the value is assigned may be the same in both instru- 
ments, the following table of corrections will serve to reduce the observed 
tdar radiation with each instrument, to that of the Eew Reference Ther- 
mometer, Hicks No. 6 : — 



ITBW BUKM,— Y0L« X, 



ro 



WHIFFLE — ^VABIATIONS IN BLACK BULB IHBBllOiaRBBBi 



TABLE IV. 



Correction for 
Badiation of 



No. of Thermometer. 



o 
ID 

20 

30 

35 
40 
45 
50 

55 

60 

65 



14866. 



o 

05 

•+-I'X 

5*5 
3*1 

— I'X 

+o*i 

— 0*2 
— O'l 
— 0'2 

+o'3 



19836. 



•9 
V2 

r2 

0*2 

o*6 

04 

•I'l 

1*3 
I 9 



19837- 



o 
'2'0 

+3*4 
•4*0 

•47 

•4-5 

•5*3 

•5'9 
6-6 

•6*9 
•9 



19838. igB39- 



--3*o 
--3*2 

--3'i 
.-2-8 
--3-6 
--4-0 

+4*4 
4-5 
5*9 



t 



o 
2-0 

2-4 

i-37 
--41 

--37 

--47 
..5-0 

4-6-6 
57 



19840. 



4-2-2 

--4*4 
-.48 

--4-4 

--5*5 

--5.9 

.-6-8 
--6-9 

--r8 



The above values grouped in pairs as in Table n. show a similar behaviour 
with regard to the amount of black over the bulbs being as follows : — 



TABLE v. 



Correction 

for 

Badiation 

of 



Means of 



o 

10 
20 

30 

35 
40 
45 
50 

55 
60 

65 



BCean ... 



Thermometer Bulbs having 



I Coating. 



19840 & 19839. 



o 
•2*1 

+3'3 
'4-I 

•4'5 
■41 

■5-5 
67 

•6'8 
+^7 



+yi 



2 Coatings. 



19837 A 19836. 



t2-4 
2-6 
4-3*0 

--2*2 

--3*o 
+y2 

--3'9 
.-4-1 

-|-4'9 



+3-1 



Diff. 



o 

05 
09 

x-5 

1*5 
1*9 

2*1 
23 

2-8 

27 

3-8 



2*0 



3 Coatings. 



Z9838A 14866. 



o 

-4-i'x 

4-2* I 

+1*9 
--1-6 
--0*9 

.-i«9 

-}-2*2 

4-a-a 
--31 



-fx-9 



Diff. 



o 

0-4 
o'3 
07 

14 

ri 
13 

x-9 
1*8 



X'2 



3(f 4d 




The values are plotted in Fig. 8, and indicate the effect to be precisely 
similar to that already found, and in like manner if arranged according tp 
9ize of buQ>| as under : — 
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TABLE VL 



CoReotiQii 
for 



e 
lO 

20 
30 

35 
40 
45 
50 

55 

60 

65 



Mean 



Large 
Bulbs. 



.1*1 
.1-6 
1-8 
-l-r8 



8 

--I-8 
--17 
--25 

+2*6 

+39 



+2*0 



Small 
Bulbs. 



e 
--rg 

--3*5 

--3*9 
--4-2 

--3*9 
.-4-8 

+5-3 
--5'9 
+6*x 
+72 



+47 



Difference. 



o 

08 

rg 

2*1 
2-4 

31 

3-0 
3-6 
3'4 
35 
3*3 



27 



The curve in Fig. 4 shows that the effect of size of bulb upon radiation is 
similar to that upon temperature, causing an increasing difference with 
increased radiation. 




As difi(9r6nceB were observed even at low temperatures, it appeared just 
possible that they might in some measure be due to the &ct investigated by 
Mr. B. Loewy,^ that an error was produced by the exhaustion of the jacket 
surrounding the thermometer. This, however, was disproved by comparing 
two of the thermometers which differed to the greatest extent, in hot water 
mamtained for a long while at a temperature (d 140°. At that point the 
difference between their readings in the water was only 0^*5, whilst when 
heated by the solar rays to the same extent one read 7^*8 lower than the 
other. 

AU the curves exhibit slight departures from regularity, but these are due 
to a paucity of observations at certain temperatures. They are, however, 
sufficient to show the nature of the causes affecting black bulb thermometer 
observations, and would indicate the necessity of exacting from instrument 
makers a ri^ adherence to a standard size of bulb, and a definite amount of 
coating, as well as a constant state of exhaustion and standard size of jacket. 

As to those thermometers at present in use, I think the Fellows will agree 



^ jYo^edffi^t of the Boyal Society, Yd. XYII. p. 819« 
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with me that in order to utilise the results obtained already, each instmment 
should undergo a somewhat lengthened comparison, with an adopted standard 
of reference, in order that its readings might be rendered comparable with 
others, and that publication of such observations should be suspended until 
this is done. 

Messrs. Negretti and Zambra having kindly volunteered to construct other 
additional thermometers for me, I hope to be able at some future date to lay 
before the Society farther results bearing upon the important question of the 
measurement of solar radiation. 



Rbpobt on the Phenolooioal Obsebvations fob 1888. By The Rev. T. A. 
Peeston, M.A,, F.R.Met.Soc. 

[Bead December 10th, 1888.] 

The number of observers remains exactly the same, though there are con- 
siderable changes in the staff itself. The losses are at Maker, Totnes, Gul- 
lompton, Downside, Hoddesdon, Ware, Bradenham, Banbury, Malvern, 
Chester, Eearsley Moor, and Pomeroy ; and to these may be added Isleworth, 
the observer there having too many engagements to allow of her sending any 
more returns. On the other hand, fresh stations have been secured at 
Boyston, Hitchin, Hodsock, Macclesfield, Carlisle, and seven other places, but 
the returns from these latter, as well as fr^m about twelve or fourteen of the 
old stations, are very meagre ; still there is a decided gain upon the whole. 
Some of the new stations are in the Northern part of England, and the 
observers generally are scattered more evenly over the country, though many 
more would be very desirable. 

The request for specimens has been better attended to ; still some extra- 
ordinary dates have been sent in, and in several cases it seems almost certain 
that the observer has noted the wrong plant. Mistakes of this kind, it must 
be admitted, have been far less frequent than usual among the specimens sent 
in, but in other cases there is nothing left but to reject the entry. 

The following is the list of observers, made up into two sets, according to 
the number of observations recorded. 

E. E. Glyde.* 

H. A. Evans.* 

Miss M. E. Gill.* 

W. Galpin. 

W. Hussey.* 

The Misses Livett.* 

Rev. T. A. Preston.* 

Rev. C. H. Griffith. 

W. H. MiUer.* 

J Dr. A. T.Brett, 
(j. Hopkinson.* 



1. Babbacombe 


Devon 


2. Westward Ho 


Devon 


8. Tiverton 


Devon 


4. Wincanton 


Somerset 


6. Salisbury 


Wilts. 


6. Wells 


Somerset 


7. Marlborough 


Wilts. 


8. Strathfield Turgiss 


Hants. 


9. Croydon 


Surrey 


10. Watford 


Herts. 




* Send Specimens, 
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11. Harpenden 

12. Hertford 
18. Boyston 

14. Brainiree 

15. Booking 

16. Geldeston 

17. Cambridge 

18. Gardington 

19. Oxford 

20. Belton 

21. Hodsock 

22. Macclesfield 
28. Parbold 

24. St. Michael*8-on-Wjre 

25. Carlisle 

26. Killamey 

27. Yeovil 

28. Wellington College 

29. Isleworth 

80. Maresfield 

81. Sawbridgeworth 

82. Hitchin 
88. Wickham 

84. Tacolneston 

85. Addington 

86. Tidenham 

87. Great Boorton 

88. Hampstead 

89. Cardiff 

40. Cirencester 

41. Hatton 

42. Great Cotes 
48. English Bicknor 

44. Woolaston 

45. Boildwas 

46. Bagnalstown 

47. Coshendon 

48. Wicklow 

49. Arboe 



Herts. 
Herts. 
Herts. 
Essex 

Essex 

Norfolk 

Cambridgeshire 

Bedfordshire 

Oxford 

Lincolnshire 

Nottingham 

Cheshire 

Lancashire 

Lancashire 

Cumberland 

Co. Kerry 

Somersetshire 

Berkshire 

Middlesex 

Sussex 

Herts. 

Herts. 

Essex 

Norfolk 

Bucks. 

Gloucestershire 

Oxfordshire 

Middlesex 

Glamorganshire 

Gloucestershire 

Lincolnshire 

Lincolnshire 

Gloucestershire 

Gloucestershire 

Shropshire 

Co. Carlow 

Co. Antrim 

Co. Wicklow 

Co. Tyrone 



J. J. Willis. 
B. T. Andrews. 

A. Kingston. 
Miss Bow.* 
H. S. Tabor.* 
Miss S. S. Dowson. 
H. N. Dixon.* 

J. McLaren. 
F. A. Bellamy.* 
Miss Woolward. 
Miss Mellish.* 
John Dale.* 
Mrs. Coombs. 
Miss Hornby.* 
T. Hands.* 
Bev. G. B. Wynne.* 
Bev. J. Sowerby.* 
S. A. Saunder.* 
Miss E. A. Ormerod.* 
Mrs. Green.* 
Miss Simpson.* 
W. Hill, Junr. 
H. N. Dixon.* 
Miss Barrow.* 
J. Mathison. 
Miss Evans.* 
Oliver V. Aplin.* 
Miss Donagan. 

B. W. Bickards. 
A. Harker. 
Mrs. Jarvis.* 

J. Cordeaux. 
Miss A. Machen.* 
Miss A. Purchas.* 
Bev. H. L. Graham. 
Miss Wynne.* 
Miss Wynne. 
Miss Wynne.* 
Miss Wynne. 



The last three months of 1882 were, upon the whole, warmer than the 
average; there were cold periods, especially during the first fortnight of 
December, but the year ended decidedly warm. Defoliation began about 
the middle of October, and by the end of the month the Ash and Horse 



* Send SpeoimexiB. 
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Chestnut were stripped. Elms were yellow early in Noveniberi and about 
the 11th the Mulberry was defoliated. Ground temperatarea began to 
rise in December, and early flowerings were not unfrequent. 

The weather during January was mild, with much rain and fog and bat 
little sunshine. At Parbold, in Lancashire, " flowers were Torj aoarDe;" 
whilst at Booking, in Essex, ** vegetation was rather more forward than mnial, 
though less so than last year.'* Wild flowers, though still abundant inmost 
places, were hardly so much so as last year, except in the South-wert of Eng- 
land, where the numbers were nearly equal in the two years. An obserrar at 
Cardiff found no less than seventy species in flower, the largest number yet 
recorded from any one place in January — Cardiff must be a spot aingularly 
suited for the preservation of wild flowers. At Marlborough vegetatiott was 
nearly a fortnight in advance of its average state (as computed for the previouB 
18 years), and at many other places the returns show an equally forward etate, 
but there are some remarkable exceptions, Isleworth especially being much 
later. 

This mild but wet and sunless weather lasted till the fourth week in 
February, when it turned fine but cold. ** Vegetation was almost as advanced 
as last year" at Babbacombe, and was about a fortnight in advance of its 
usual state at Marlborough. At Yeovil *' the dates were even earlier than 
in 1882, but not uniformly so '' ; some plants being earlier than ever before, 
whilst others were more than a fortnight later. 

March was an unusually cold month, and the young vegetation anffsred 
severely, all the young leaves being shrivelled up and the tender herbaceous 
plants cut down to the ground. This has been a source of much difficulty, 
as regards the Phenological Observations ; for the first flowering being de- 
stroyed, observers have not unfrequently discarded their first reeords, whilst 
others have not. Thus the dates of the early flowers are extremely 
variable, rarely ranging over less than three weeks for different localitiee in 
the same district. A good deal of the autumn sown wheat was destroyed, 
and grass keep for the most part ** disappeared ** ; but the land, espeeiaDy 
strong clays, was brought into the finest possible working order, and where 
fiumers were able to take advantage of it their prospects were very bright. 
Vegetation was, however, at a standstill. At Marlborough this did not begin 
till about the middle of the month, again showing that the check to vegetation 
does not follow immediately on a change of temperature. Reports of the 
effects of the severe weather on vegetation are universal ; at Lewisham, the 
first Daffodil opened on March 17th, but it had been opening for more than 
a fortnight ; Primroses and Wood Anemones were damaged by the frosts. 
At Harpenden ''the foliage of the Dog*s Mercury and Nettle especially 
suffered, the foliage of many evergreens was destroyed, and on the stiffer soils 
much wheat died off.** At Hertford, however, ** winter sown wheat was 
looking well.** At Hatton, '* the East wind set in on the 19th and blackened 
budding shrubs, and nearly killed Wallflowers, PritnrodiBS, &c. ; many* rbiies 
also were killed.** The earliest notice of Frog's spawn is at Killamey, on 
February 5th, and on the 6th at Salisbury, and the notices continue np to 
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April lOih : no doubt the cold weather acted as a retarding element. At 
Cardington the spawn was seen on March 24th 1 *< in ice ;" at Belton it was 
seen on Mareh 8(Hh, '* three days after the ice had thawed ;'* whilst at Giren- 
eester *' Tadpoles were hatched on March 2nd, and yet five weeks later fresh 
eggs were found.*' Leafistge, which fortunately had not progressed very 
much by the end of February, was completely destroyed ; the most forward 
was the Weeping Willow ; all the young leaves were destroyed about March 
24th, and at Isleworth it was only '* sprinkled " on May 1st ; at Cambridge 
the branches remained bare all the Summer: 

With the exception of the first week, April was a cold month and yegeta- 
tation was backward. It was also a dry month, very little rain falling till 
the last week. This was all the better" for farm purposes, though a little 
more rain would have been adTantageous. " Such a seed-time has not been 
known to the present generation.'* Leafage progressed slowly and without 
any checks. At Salisbury the Horse Chestnut began to be feathered as 
early as the 6th ; and by the end of the month hedgerows were quite green. 
Elms were generally tinted, Oaks in half-leaf, and Beech and Birch in ftiU 
leaf. At Marlborough the Horse Chestnut was only sprinkled, the Larch 
tinted, and Beech and Birch with only their buds bursting. At Cambridge 
Horse Chestnuts, Labuilituils, Gooseberries, Privets, and Willows were in 
first-leaf by the lOth, and Limes, Sycamores, and Poplars by the end of the 
month. At Wincanton the flowers of the Ash were unusually abundant on 
the 22tid. At Hertford Ash trees were pretty generally in flower before the 
Oaks had even burst their buds ; and at Parbold the Oak foliage was 
slightly before the Ash. Generally there was a good promise of fruit blos- 
som, though Plum and Blackthorn were unusually scarce. 

At Harpenden '' early in April, owing to the dry surface soil, numbers of 
worms lay dead on the ground, with innumerable small slugs feeding on 
tbem/' and at Isleworth Lady-birds were reported to be in large numbers. 

The first half of May was cold ; a sudden change to fine warm weather took 
place about the middle of the month, and this, aided by a little rain, brought 
yegetation forward, though it was not up to its proper state by the end of 
the month. Fruit blossom of all kinds (except plums in some places) was 
profuse though backward. Apples and Currants being especially mentioned. 
The foliage of other trees and shrubs (except that of the Hawthorn) is gener- 
ally remarked as luxuriant. Caltha and Eanunculus acris at length began 
to recover, and a '* second appearance " of them is reported from Cirencester. 
As an instance of the sudden change, at Cambridge there was no flower on 
the Horse Chestnut on the 14th, and yet the trees were covered on the 16th. 
The blossom of this tree appears to have been generally Very scanty. At 
Bocking there was an excessive and unusual growth of *' wild oats " even on 
land ordinarily free from them. 

There seems to have been a general absence of '' green fly ** (Aphis), but 
the Large White Butterfly (P. Brauica) was exceedingly abundant (at Har- 
penden) ; large areas of Turnip and Clover were killed by the ** fly," and 
Ghffden Slugs were extraordinarily prolific. Here and at Isleworth the larvas 
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TABLE n. 
Arerage dftts ol the Plowariug of PUnU for MOh jtmx from 1875 to lUj. 



No. and Name of PUnt. 



l7<ibii(Aut nicoiu 

HoryUu AveUaiut 

BaNUNCCLITB PlCiBU 

Mercurialu perttmU 

TDHaujoo F»a?*Bi 

Vi<^ odorala 

Salit taprta 

Ifara$«it Fttuda-nareitnt . . 

Uhniu numlana 

Draia vtma 

AmKom SBNoaou 

OAUiuviLVinui 

Jftpl* dJecAwM 

Fhdwu> bpwou 

PsmruTKat« 

Cardamine pratauii 

SttUaria Holoitia < " 

Vtrojiiea Chamadryi I > °9 

Flantago laitetolaUi < 1 El 



Ajaga reptani '^7 

OlBANIDa BOBE&TLUIUN . . '1$ 

Oalium Jparine >»* 

TlUTaUOI SEPENH > jS 

FotenliUa aiuerina "4* 

Xotiu fomlculorul '4< 

Chryiantlumum LeucalUUmum, , 137 

JKeraciunt Piloiella 14' 

Lj/chnu Floi'eueuli 137 

Lathj/Tm prattniU ' J4 

Fapaver Rhaa» '4! 

Jrii J^tudacoTUt ' 5* 

Roiaeauina '57 

1IU.TA S^YEBTBIB tj' 

Staehyi tylvatica i^ 

EpiUMum momanum 166 

Spiraa Uimaria |171 

fEHXACBBA NiOBA . . . 



I. Oaf in 

I. Cardaai arveruU 

|. &mehiu aroeiuU 

', CoMVOLTULUB BErlUM , 



1176 



J' I'S' 

36 II60 



•:,i 


'"5 

"S 
"7 




i»f 








liK 












■18 


'*! 


1+1 


il7 


141 


1,6 


141 


1+6 


148 




1,6 




M6 


161 


•iV 



of the " Daddy-long-legB" {Tipula) were very prevalent and hortifQl, esiMcially 
to young CabbageB on li^t Boila. The larva of the Frog-hopper {CereopU) 
wftB very pleutifdl at Croydon. 

At Wincanton "young rooks wero plentiful, but Bome had not left the 
nest by the end of the month." At Hatton, however, "young rooks were 
very scarce, the frosts in i^Iarch hfl.viu^' killed the eggs or youDg birds. 

By the middle of the mouth Hoi'i-<j Chestnut, Sy;:iimoro, MuuntAiu Ash, 
and Lilae were generally in fall leaf, and by the end Lime, Elm, Birob, 
Beech, and Apple, Spanish Chestnat, and Walnut nearly eo, and Oak in 
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TABLE IV.— iHnon. 



Steticm. 
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1 
s 

1 
1 
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1 

1 

h 
1" 


1 
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i 



1 

5 

II 

|ia 

q 
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1 


6 

i 


3 

if 

si 


.B- 
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1 
1 
i.- 


Babbawmbe 

WertwardHo 

Wincmnton 

Great Bonrton 

Marlborough 

Sftlbbniy 

Btrethfldd Turgte 

Wellington OoUeeo.... 

Addington 


>J6 

lis 


4 


141 


Si 


'55 
iJ 

39 

si 

«o 

!9 


'35 

89 
"9 

Si 
140 

144 

,s 

104 

lie 
93 

9» 


99 
'j« 

'« 
li 

9S 

116 
116 

9« 


117 

97 
91 
104 

95 

.36? 
'98 

94 

95 

91 
9* 

94 
9» 
104 

1 


'S» 

'47 
14* 

;:: 

iJ6 
'3S 
■ 36 


tei 

141 

170 

'41 
•!S 

'7S 


117 

"7 

'i" 
isi 

'3J 


Haipendon 


HS 

lit 

'34- 
'39 

■43 


Hertford .... 


Sawbrl^wortfa 


Wiokham 


Hatton 

Great OotflB 


Cailwle 

CiMbeudDn 

Arboe 

Wioklow 

Kniamay 



mao; plaoea ; bnt reports Tuy a good deal ; at Harlboroi^ the bndB were 
only bnrating on the 22iid. In ScoUand the Oak was not more fbrwsid than 
the Ash, at Papbold it was very mneh sOi elsewhere it was only a few days 
in advance. 

The fine dry weather continaed till the middle of Jtme, and crops of bH 
kinds were showing great promise. Foliage too, waa wonderfully Inmrioati 
tlioiigh Tegetation as a whole was not a« f<n^&rd as smal. The only thing 
needed was a little rain for the Hay and Boot crops, and that came daring 
t^e aeooad half of the month which waa wet. Sevece thnnderstorms towards 
the end of the month did maoh damage to the Hay and Com crops, the 
straw in some fields (at Hatton) being wiQiont a head. Haymaking began 
on the 4th at StratMeld TargisB, on the I2th, at Great Bonrton (Oxforddiire), 
on the 14th at Becking (Sssez), bnt not tiU the ijlst at Babbaoombe, and 
the 80tb at Winoautoit, 
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" Antnmn sown wheat was ooming into ear healthy and strong, hut thin 
in places. Spring Wheat was thick and promising. All crops were late, 
but only a fortnight, having heen a month late at the end of April." Re- 
ports were favonrahle from all quarters. 

Hedge and field flowers were ahnndant, and there was very little appear- 
ance of hlight ; hut in Hertfordshire there was an absence of Beech nuts, 
which had heen singularly abundant last year. This appears to have been 
the case generally over England, for notice of flowering has been sent in only 
from one station ; it certainly was so this year at Marlborough, but this 
is not an exceptional instance, for the bloom is frequently destroyed by 
early frosts. 

Drought kept down the slugs (at Harpenden), but ''fly" ravaged the 
Turnips and young Cbver, and large areas had to be resown. A second 
sowing proved successful, the damp of the latter half of the month enabling 
the young plant to '' grow past " the fly. About the middle of the month 
mildew and green fly were troublesome to Roses at Croydon. 

July was cold and damp with little sunshine. The Hay harvest was much 
prolonged, and towards the end of the month the Potato disease appeared, 
the cn^ being heavy and fine. Strawberries and Raspberries were unusually 
fine, but much spoiled by the wet. Roses were good, and weeds, especially 
Thistles, were plentiful. ''The heavy rains and somewhat wild winds 
broke down the com in places, particularly where the crops were dense, and 
there was a tendency to mildew in the Wheat grain, owing to comparative 
lack of sunshine *' (Harpenden). Notwithstanding the unfavourable weather, 
vegetation at Marlborough began to get in advance of its usual state. 

August was a fine dry month and very feivourable for harvest operations, 
which, though beginning late, were generally well advanced by the end of the 
month. At Wincanton some pieces of com were not ripe by the 81st, 
owing to late seeding time. 

Harvest b^jan about the 11th at Becking and Salisbury, the 16th (both 
Barley and Wheat) at Geldeston, whilst at Babbacombe Oats were carried on 
the 18th, Wheat on the 18th, and Barley not till the 24th. 

Apples and Walnuts were plentiful. Plums and Wall fruit very scarce or 
wanting, and Pears moderately plentiful. At Wincanton Frogs were un- 
usually abundant and Field Mice scarce. 

The weather in September, though variable, was apparently not unfavour- 
able for securing the crops. A gale on the 2nd was generally felt, and was 
xemarkable for its long continuance ; at Salisbury it damaged the foliage ; yet 
the autumnal tints advanced only slowly, and by the end of the month the 
yellow sprays of the Elms were far from numerous. The Spindle and Elder 
•were loaded with fruit, but still far from ripe. At Croydon the " heavy 
rains caused trees to be less autumnal in appearance at the end than at 
the beginning." At Marlborough the limes abne were thinning, whilst at 
Geldeston Beeches began to change on the 80th, and Spanish Chestnut, Birch 
and Elm were thinning. It remained for the autumnal tints to be in all 
fhair glocy in Ootoberi when thej^ were unusually fiz^ 
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At Harpenden the great nnmbers of the Large White Butterfly (P. 
Brassica) and of the Cabbage Moth {Mamestra Brassica), which appeared in 
the earlier part of the season, were apparent from the ravages eaoBed by their 
larrsB, which devoured the Cabbage tribe (especially Savoy and Sprouting 
Brocoli) in a remarkable manner. The larv8B of the Celery Fly (T. anopar- 
dints) did much mischief there and in many other places. 

At Wincanton the weather at the end of the month was unsettled, and 
several breadths of Wheat and some Barley were still uncarried. The Honey 
Harvest has been disappointing. TiU the middle of June the prospects were 
bright, and in some few cases, where the stocks were strong, a fair quantity 
of honeycomb was taken ; but the subsequent bad weather prevented 
the bees from gathering honey, and they consequently had to feed on what 
they had already stored up, the result being that almost everywhere it was 
impossible to get any honey. 

One important lesson may be learnt from the experiences of the past year. 
Where farmers had a sufficient command of labour to take advantage of the 
favourable weather, the results have been excellent, and a prosperous year 
has been experienced ; but on the other hand, where labour was scarce, fEurmen 
were unable to work their land at the proper time, their sowing was delayed, 
they lost the good time for harvest, and thus have not profited as much as 
they might have done by the excellent season of 1888. 



Entomolooioal Report. 

The same remark that was made last year applies to the Entomologieal 
notices. There seems to be much confusion about the speeiee, and it is 
therefore most desirable that specimens be sent with the Returns. 

The Cock Chafer was reported from Buildwas on April 20th, which seems 
to be too early a date for this species. The next date is May 14th from 
Hitchin, and it appeared generally during the latter half of May. 

The Honey Bee was noticed generally during January and February ; bat 
not till April 22nd at Babbacombe, and June 4th at Wincanton. The 
Common Wasp was observed as early as February 24th at Addington ; and 
it was generally noticed between March 80th (at Strathfield Tm^piss) and 
the end of April, but not till May 24th at Harpenden. 

The Large White Butterfly was prevalent during the first half of A^ril. 
It was reported on March 5th at Harpenden, which is evidently too early, 
and as late as May 16th at Marlborough and Carlisle, and June 12th at 
Strathfield Tnrgiss. 

The Small White Butterfly appeared generally during the first half at 
April, and in the middle of May at Isleworth. The Orange Tip Butterfly 
appeared generally during the first half of May, and at the beginning of 
June at Harpenden, Addington, and Wincanton. 

The Meadow Brown Butterfly is said to have appeared on April 6th at 
Kill^umey, and April 9tb at Wincfuiton, but th^ other d^^tes range from Majr 



t»ftEStOK — ^SEPOBt OS PHEKOLOOICAL OBSERVATIONS FOR 1888. 66 

16ih to June 24th. It was about a week later than last 3^ear and slightly 
after its average date at Marlborough. 

If the dates given for St. Mark's Fly are correct, the time of its ap- 
pearance cannot be very well named, as it ranges from April Ist (at Hitchin) 
to July Ist (at Hertford). 

It is quite evident that the dates, as now given, are very unsatisfactory. 



Obnitholooical Report. 

SoMB few of the birds appear to have been well observed, and a comparison 
of the average dates will give a fair idea of the results of these observations. 
The records of the Swallow and the Cuckoo are numerous, and in some of 
the others the number of notices may be considered worthy of forming fairly 
reliable data. The song of birds this year began earlier than usual ; but as 
the year advanced it got later and later, till in the case of the Turtle Dove it 
commenced at the same date as in 1879, the latest in previous years. 

The song of the Thrush began with the new year, and the dates are ex- 
tremely variable. It has been noted before at Cardington that, whenever the 
temperature of the air is above freezing, this bird is in song ; it seems 
doubtful therefore whether these dates of song have any real importance. 
In the case of the Skylark, the dates vary from January 4th to April 11th. 
It was observed last year that this bird's note was entirely a matter of sun- 
shine, a ciroumstanoe which, however, would hardly account for this great 
variation in the time of ** first song." 

The Chaffinch, which comes next in order of song, was apparently 
later than usual. It was heard in January at Killamey, but not till the end 
of March at Addington. 

The Willow Wren began to sing about the middle of April, its average 
date being April 14th, the same date for three out of the six years of obser- 
vation. It appears to have commenced singing about the same time all 
over England, from April 14th to April 22nd. 

The Chiff-chaff was very late ; nowhere did its song begin as early as the 
average date in any of the four previous years {i.e. during the last ten days 
of March). The earliest date this year was April 1st, at Westward Ho ; the 
latest May 80th, at Belton. This last is probably erroneous. The next 
latest date is April 28th at Wellington College. Omitting the date for 
Belton, the average will be April 19th, about a fortnight later than for 
the previous four years. 

The Cuckoo arrived about its usual date, April 21 st. It was heard on 
April Ist at Arboe, and on April 7th at Cushendun, both in Ireland ; but not 
till April 80th at EiUarney. The other dates are nearly uniform. It 
changed its note on June 6th, near Oxford. 

The Nightingale was a little later than usual. It was heard on April 18th 
in Hertfordshire, but not till May 15th at Addington, which the observer 
very truly remarks was *' very late.** It is curious that no notices of this 
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bird are recorded from any locality north of Belton. The dates sent in do 
not indicate a regular sequence in any direction. 

The Turtle Dove was as late in commg as in 1879, It was first heard at 
Buildwas, in Shropshire, on April 28th ; the next notice being more than 
three weeks later, near Oxford, and just a fortnight later at Addington. 

The table of migration gives the opposite results to those obtained firom 
the song, the mean dates being earlier than for any previous year, omitting 
the Martin, which was slightly later. Babbacombe, as usual, eomes out 
latest, except in the case of the Swift. The date for the arrival of the 
Swallow (Mi^ 25th) is greatly retarded, and is twenty-two days later than 
in 1882. The Swallow was reported earliest from Westward Ho (April fod), 
and on April 5th from Arboe ; the other dates range up to April 28th from 
Harpenden and Cardington, except the date from Babbacombe before alloded 
to. It is curious that the Swallow was seen at Watford on April 12th9 and 
at other places near Harpenden on April 16th, but not at Harpenden itself 
till twelve days later. 

The Sand Martin was seen first in Ireland on April 8th, next at Marl- 
borough on April 14th, next at Belton ten days later, and e^t days after 
that at Salisbury. These dates seem very unsatisfactory. The Swift was 
again seen first in Ireland, at Cushendun, on April 24th, but not till May 
16th at Killamey. The earliest date for England is May 8rd, at Harpenden. 
Even as far north as Carlisle it was only twelve days later, except at Car- 
dington, where it was not seen till May 24th. 

The Corncrake was reported from Carlisle on February 22nd, and from 
Boyston March 2l8t ; there must be some mistake about these dates* At 
Arboe, again, it was reported on April 18th, and at Cardington not till June 
8rd. These dates seem extraordinary, but they are connected by a 
regular series of intervening observations. 

I cannot conclude this Report without returning my best thanks to Mr. 
W. F. Miller, our observer at Croydon^ for the great trouble he has taken 
in tabulating the different returns, and in making a digest of them. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

NOVEMBBB 2l8t, 1883. 

Ordinary Meeting. 

John Knox LAtaHTON, M. A., F.R. A.S., F.R.G.S., President, in the Chair. 

The Right Hon. the Earl op Dalhousik, K.T., Brechin Castle, 
Brechin, N.B. ; •» t 

Thomas Henry Davis, Glenview, Peel, Isle of Man ; 
Dennis Cawood Embleton, M.R.C.S., Alington, Dean Park, Bournemouth ; 
John Haroreaves, 15a Market Place, Wigan ; and 
Thomas Lord Lewinoton, Queen's School, Basingstoke, 
were balloted for and dulj elected Fellows of the Society". 
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The Pbesidekt (Mr. J. K. Lauohton) then said:— 

^' In opening the present session, I have the pleasant duty of announcing to you 
thatf as yon have already been informed by letter, Her Majesty has been 
graciously pleased to recognise the importance and the value of the work on 
which this Society has been engaged, and to confer on it the distinguished and 
distin^shine title of ^^ Boyal.** I cannot but congratulate the Society on this 
accession of dignity ; and will at the same time permit myself to express the 
very sreat gratification which I personally derive from the fact that Her Majesty 
has chosen the closing months of my Presidency as the particular time in which 
to make known to us her gracious approval of our efforts in the cause of Meteoro- 



TOv. But I ought to add, that this honour now conferred on us will be con- 
de] 



gracious approval 
add, that this hoi 
aidered b^ the outside public as a reason for increased exertion on our part. I 
may remind you of a v^ beautiful passage from that most delightful of all novels, 
** Westward Ho ! ^ It is the passage where Sir Richard Grenville tells Amyas 
Leigh that *' The best reward for having wrought well already is to have more 
to oo : he that has been faithful over a few things must find his account in being 
made mler over many things. That is the true and heroical rest which only is 
worthy of eentlemen and sons of God. As for those who either in this world 
or the world to come, look for idleness, and hope that God shsll feed them with 
pleasant thines as it were with a spoon, I count them cowards and base.** 

*^ Whilst I have to congratulate the Society on this matter, I have on the other 
hand to condole with it on the loss it has sustained by the death of two of its 
most distinguished Fellows, Mr. Greaves and Sir William Siemens. Of Mr. 
Greaves, who so lately occupied this chair, it is unnecessary for me now to say 
more ; but of Sir William Siemens, who is probably more generally known by 
his labours as a physicist and electrician, I may say that it has been mainly by 
hta liberality and assistance that the Society has been able to undertake the 
elaborate system of temperature observations on the Church Tower at Boston, a 
detailed report of which will I believe shortly be brought before us. 

*' I now come to the immediate work of tnc present meeting. From time to 
time, in examining the reports of the different stations, the Council has had to 
notice a certain difference amongst the thermometer screens, to an extent which, 
in aome cases, was almost excessive. In' calling attention to these differences, 
it teemed desirable to define the exact measurement of a Stevenson screen ; and 
aa it has long been suggested that the prescribed dimensions were too small, a 
Committee was appointed to examine the.question from this point of view. This 
Committee recommended certain slight modifications in the Stevenson screen as 
ordinarily made, and Mr. Mawley was re(}uested by the Council to bring these 
recommendations to a practical test. It is Mr. Mawley*s report on this matter 
which is Uie first paper on our list for this evening, and which I now ask him to 
read.'* 

The following Papers were read, viz. ; — 

" Report on Tempbeatubes in different Patterns of Stevenson 
Screen.** By Edward Mawley, F.B.MetSoc, F.R.H.S. (p. 1.) 

^* On the Storm which crossed the British Islands between September 
Ist AND 3rd, 1883, and its track over the North Atlantic.** By Charles 
Harding, F.R.MetSoc. (p. 7.) 

" On the Influence of the Moon on the Height of the Barometer 
within the Tropics.** By Robert Lawson, Inspector General op Hos- 
pitals, (p. 25.) 

** The Ice Storm of July 3rd, 1883, in North Lincolnshire.** By John 
^ORDBAUX« (See MeiearoJogieal Becord^ Vol. III. p. 37.) 
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December 19th, 1883. 

Ordinary Meeting. 

John Knox Laughton, M.A., F.R.A.S., F.R.G.S., President, in the Chair. 

Richard Bentley, F.R.G.S., Upton, Slough ; 
William Bonalix), Cramiington Hall, Newcastle-on-Tyne ; 
Edith Brooke, Northgate House, Honley, Huddersfield ; 
Rev. Alfred Conder, Middleton House, Bognor ; 
Thomajb Hodder Cowl, Cooktown, Queensland ; 
John A. Westwood Oliver, 13 Bruton Street, Berkeley Square, W. ; 
Charles Martin Powell, Piccard's Rough, St Catherine's, Guildford ; 
William Blomefield Tripp, MJustCE., 26 Great George Street ; and 
FuNO Yee, Chinese Legation, 49 Portland Place, W. 
were balloted for and duly elected Fellows of the Society. 

Mr. J. S. Harding and Mr. H. S. Wallis were appointed Auditors of the 
Society's Accounts. 

The following Papers were read : — 

" On the Explanation of certain Weather Prognostics." By the Hon. 
R. Abbrcromby, F.R.Met.Soc. (p. 26.) 

^ Preliminary Inquiry into the Causes of the Variations in the Read- 
ing of Black Bulb Thermometers in vacuo^ By G. M. Whipple, B.Sc., 
F.R.Met.Soc., F.RA.8. (p. 45.) 

** Report on the Phenological Observations for 1883." By the Rev. 
T. a. Preston, M.A., F.R.MetSoc. (p. 62.) 

Mr. J. S. Dyason, F.R.Met.Soc., exhibited a series of sketches of skies, ilioB- 
trating the recent atmospheric phenomena during November and December 1883. 

The Meeting was closed at 8 p.m., in order that a Special General Meeting 
might be held to consider certain alterations in the By-Laws. 



December 19th, 1883. 
Special General Meeting. 
John Knox Laughton, M.A., F.R.A.S., F.R.G.S., President, in the Chair. 
The Secretary having read the notice of Meeting, it was resolved:— 

I. That throughout the By-Laws, the words *< Royal Meteorological Society ** 
be substituted for the words *' Meteorological Society" wherever the latter oecur. 

II. That the existing By-Laws, Nos. 13, 14 and 15, which are as follows, 
be rescinded : — 

" 13. Each Fellow shall on his election pay the sum of One Poand for 
his admission fee ; and, if elected before the Ist July, shall pay the man o( 
One Pound, but if elected after that date, shall pay the sum of Ten Shillings, 
as his contribution for the current year." 

14. ** Every Fellow shall pay an annual contribution of One Poond 
on each 1st January, for the ensuing year." 

** 15. Any Fellow may, at his entrance, compound for his contribations 
b^' the payment of Twelve Pounds ^exclusive of his admission fee^ ; or he 
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may. at any time afterwards (all sums then dae being first paid), compound 
for his subsequent annual contributions by the like payment of Twelve 
Pounds." 

Til. That By-Laws 13, 14 and 15 stand as follows : — 

** 13. £ach Fellow shall, on his election, pay the sum of One Pound for 
his entrance fee." 

'U4. Every Fellow (with the exceptions hereinafter mentioned) shall 
paj the sum of Two Pounds as his annual contribution to the Society, the 
said amount being due on the 1st January in each year. This contribution 
is payable by new Fellows on their election ; but Fellows whose first pay- 
ment is due in November or December shall, on payment thereof, be ex- 
empt from that date until the 3 1st December of the following year. Fellows 
elected before the Ist January, 1870, shall have the option of continuing 
Fellows on the payment of the present rate of annual subscription, viz. One 

'* 15. Any Fellow may. on his election, or at any subsequent time (all 
sums then due, including the entrance fee, being first paid), compound for 
all future annual payments by a single payment of Twenty-one Pounds." 

IV. That the Resolutions come to by this Meeting, both those rescinding the 
present By-Laws and those enacting new ones, shall come into operation on 
and after the 1st January, 1884. 

V. That a copy of the Resolutions now passed be sent forthwith to all Fellows 
of the Society. 



CORRESPONDENCE AND NOTES. 
Meteorology op Zanzibar. 

The Assistant-Secretary, Royal Meteorological Society. 

My dsab Sir^ 

I think it necessary, and perhaps you will allow me, to correct at least 
three inaccuracies in Dr. Peters's Paper m the Quarterly Journal^ Vol. IX. p. 196, 
in so far as they have reference to my previously recorded observations. 

1. The conclusion arrived at in the last sentence of para^aph 2 at page 198 
is unwarranted as bein^ contrary to fact. My observations were invariably 
kept by a clock regulated by the time-ball dropped from the yard-arm of H.M.S. 
hofndoh at 1 p.m. Zanzibar mean time, and, when the ball was not observed 
or available, by the chronometers of one or other of the various ships of war 
visiting the port. It would have been absurd to adopt for observation purposes 
any time so vaifiable as an Arab-reckoned sunset. 

2. In paragraph 4 on the same page ** a few weeks ^* would more accurately 
read <* tmree months/' the observations of the first quarter of 1879 having been 
completed before I left for England in the beginning of April. 

3. The position of the marine barometer in use by me was by no means so 
faulty as is described in the next paragraph (5) of the paper. Its position was 
fixed also according to the suggestion ot Sir John Kirk, whose intimate know- 
ledge of the house and of the requirements of such an instrument would at once 
settle the suitability of the exposure ; and I am in a position to state that the 
instrument was not, and could not at any time of the year be, affected by the 
rays of the Western sun. Moreover, the circumstances of Dr. Peters's residence 
differed from mine in several points which it is unnecessary to detail, and his 
particular private arrangements might have made it more convenient to have 
the barometer in the new position referred to, when he commenced observations 
with the new instrument from Bombay. At any rate, on my return to duty in 
April of 1881, 1 found it necessary to again alter the position of the new instru- 
ment, keeping the cistern at the same level however, and this change was at once 
renorted to the Meteorological Office, Bombay. 
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4 . The thermometerB I had in use occupied the most suitable places available 
at the time, for the open room in which the new thermometer screen was placed 
was not constructed tor some time after my first arrival in Zanzibar. Thia and 
other improvements connected with the premises eventually made better ex- 
posures of the various instruments possible, but I was supported in my opinion 
that a long series of observations in one position would oe of more real value 
than one or two short series in different positions of the instruments, and they 
were therefore allowed to remain as they were at first placed. It ought to have 
been stated (if observed), as I have noted elsewhere, that the tnennometer 
screen was not altogether protected from the rays of the setting sun by the 
** wooden Venetian windows " mentioned on page 197. for I found it neceaaaiy 
to curtain a portion of the adjoining interspace to snade the screen from the 
afternoon sun, when it approached the northern limit of the arc of the horixon 
through which the luminary travelled during the year. I regret that these cor- 
rections of an interesting paper should have become necessary, but I would ask 
to be allowed to support as much as possible the accuracy and faithfulness of 
my own observations, considering the circumstances in which I worked. My 
official correspondence with Bombav was almost nil, and working up the ob- 
servations in a private capacity and for my own information, it was with con- 
siderable disappointment that I afterwards learned that a Meteorological 
Department recognised by government had been in existence for some years so 
near as Bombay. It would have been a greater pleasure and profit to me to 
have introduced new instruments, and to have worked methodically in co- 
operation with the Bombav Observatory from the beginning, than to have 
followed my own plan considerably in the dark ; yet there may be some little 
measure of satisfaction in knowing that the observations recorded by me and 
published by the Royal Meteorological Society as well as in India, gave effect 
to the officially recognised observatory at Zanzibar, so successfully inaugurated 
by my locum tenens, Dr. Peters. 

The '* conflicting interests ** referred to by the President in closing the dis- 
cussion of Dr. Peters*s paper do not now exist, for in the latter part of the past 
year Zanzibar was separated from its Indian connection politically, and trans- 
ferred to the Foreign Office entirely. The transfer has already resulted in the 
withdrawal of the Indian Medical Officer, and I understand that the Indian 
Native Medical Pupil lately intrusted to record the observations made will soon 
be withdrawn also, so that the work of the observatory will necessarily pass 
into other hands, if indeed the observatory itself will not cease to be a reporting 
station to the Bombav Observatory. It would be unfortunate if the change that 
has taken place should in any way interfere with the Observatoiy ; ana it is 
to be hopea that arrangements will be made to continue work d recognised 
importance. 

I am, yours faithfully, 

John Robb, M.D., F.R.Met.8oe. 

Surat, India, January 24th, 1884. 
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RECENT PUBLICATIONS. 

AMiui-m DKR SoHweizEBiscHBH Ubteobolooisohbh Central- An stall 
1883. iio. 1888. 852 pp. 
In addition to the Report of the Ueteorological ComniissioQ this gives hourly 
obHTTstions from Beme, daily observations from fifteen stutions, and monthly 
■nd MUiniJ resolts from eightv-five stfttions. The Appendix contains the fol- 
lowing papera : — lirgebnisse der Niederechlagsmea sunken auf den Regenmess* 
■tatioD der n5rdlichen Schweix ira Jahre 1882, von R. Billwiller ^4 pp. and mftp). 
— Die jflirtiche Periode des atmoiphariscben Niederschlages in der Schweii, 
von Dr. J. Mailer (16 pp. and plate). — Ueber den Gang der von Bi metal Ithermo- 
meteni registrirten Temperatnren, von Dr. J. Haurer (8 pp. aad plate). — Zusam- 
menhang swischen der Anzahl heller uad tritber Toge einer Periode und deren 
mittleren Bewolkung, von G Mantel (10 pp. and plate). 
AmtALKS DU BlTBEAU CsNTBUi M^TAOROLoaiQUE DK FrAKCB, POBUiSS PAR 

B. UAaoART, Directear da Bnreaa Central M4t^rologiqae, Ann^e 1681. 

pRrta I., m. and IV. 4to. 1888. 
Part I. contains : — R^sam^ des orages en France et de I'^tat de I'atinosphgre 
pendant I'ann^e 1880, par H. Fron (15 pp. and 20 plates).— Rapport sar les 
ormKes de I'annfie 1880 dans le sud-oueat de la Prance, par M. Lespiault (8 pp.). 
— H^moire anr lei tourbillons atmosph^riques du golfe de (Mnea, par J. B. 
Plumandon (6 pp.). — Temperatures du sol et de fair obaervges au Museum 
d'Histoire natnrelle pendant I'ann^e 1881, par MM. E. et H. Becquerel (6 pp.). 
— Etnde aor le climat de rAlgfirie, par A. Angot (30 pp. and 8 platea). — 
PlnviositS moyenne en France par vents des regions oueat, pendant les annfiea 
1877, 1878, 1879, par H. Rollln (39 pp. and 2 platea). —Marche diume dea divers 
61£ments m^t^rologtquee i Ssinte-Honorine-do-Fay, par A. Angot (15 pp.). — 
Ulinalologie da Roosaillon, par Dr. Fines (112 pp. and lU plates). 

Part in. U devoted to rainfall, and in addition to a paper by T, Monreaui, 
Snr le regime des ploies en France pendant I'annfe 1881 (i2 pp.), contains the 
daily ninlall observation! from 1,497 stations, and ia accompanied by maps, 
■bowing the diatributloii of runfall for each montli and seaton, and also for the 
year. 
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Part IV. contains : — NouvcIIes cartes d'isothermes et d*isobares moyennes 4 la 
surface du globe, par L. Teisserenc de Bort (15 pp. and 8 large plates). — £tude 
sur rhiver de 1879-80 et rccherches sur la position des grands centres d'action de 
Tatmosphdre dans les hivers anormaax, par L. Teisserenc de Bort (46 pp. and 224 
plates). 

Annuaibe de l'Obsebvatoike Botal de Bbuzelles. 1884. 51 Axm^e. 
8vo. 1888. 270 pp. 

This contains a valuable paper by A. Lancaster, entitled, La pluie en Belgiqne 
(110 pp.), in which the author has collected the rainfall statistics from 127 
stations in Belgium, a few of which extend over a period of from thirty to fifty 
years. A table is given, showing the rainfall at Brussels for each month from 
1833 to 1882. The mean annual rainfall at Brussels is 28*78 ins., the greatest 
annual fall was 41*20 ins. in 1878, and the least 17*68 ins. in 1864. 

Annuaibe de la Soci^Ti: Mj^t^obolooique de Fbance. 1888. Jnin- 
Septembre. 8vo. 1888. 

The principal contents are : — Sur un barom^tre k gravity, par M. Mascart 
(7 pp.). — Les perturbations magn^tiques et les aurores bor^ales du mois de 
Novembre 1882, par T. Moureaux (6 pp.). — Manuel de la provision da temps a 
Bar-le-Duc, par M. Poincar6 (28 pp.). — Sur le date de 1 apparation des pre- 
mieres hironaelles au centre de la France, par E. Renou (3 pp.). — Sur la depres- 
sion barom6trique du 31 Janvier 1883, par V. Raulin (3 pp.). — Les cyclones et 
les grandes ddpressions barom6triques k Paris, en 1840 et en 1875, par V. Raulin 
(5 pp.). — Note sur les anomalies que pr^sentent les courbes des baromdtres 
enregistreurs pendant les orages, par M. de Tastes (2 pp.). — Note snr le climat 
du Tonkin, par Dr. A. Borius (2 pp.). — Rapport sur les conditions d^instaUation 
des garnisons au Tonkin, par M. Hamon (3 pp.). — Les temperatures dans nos 
deux hemispheres, par J. P^roche (7 pp.). — Contribution k 1 etude du climat de 
FAfrique centrale, par A. Angot (2 pp.). — La nebulosite k Bourges, par H. 
Duchaussoy (4 pp.). 

Anuabio del Obsebvatobio Astbon6mico Nacional de Tacubata para el ano 
de 1884. Formado bajo la Direccion del Ingeniero Anobl AKomANo. 
AnoIV. 8vo. 1888. 868 pp. 

This contains a short article on Meteorology, and also tables, giving the obser- 
vations made daily at 7 a.m., 2 p.m., and 9 p.m. during the year 1882 at 
Chapul tepee. 

AbghIves des Sciences de la Biblioth&que Univebsbllb. Deoembre 1888. 

8vo. 

Contains : — Resume meteorologique de Tannee 1882 pour Geneve et la Grand 
Saint-Bernard, par A. Kammermann (140 pp.). 

Abmy Medical Bepobt fob the yeab 1881. Vol. XXIU. 8vo. 1888. 

863 pp. 

Appendix X. (12 pp.) contains monthly and annual results of meteorological 
observations taken at the following stations, viz. : — Netley ; Gibraltar ; Malta ; 
Nicosia, Troodas, Polymedia (these three in Cyprus) ; Scutari Cemetery; Fort 
Napier, Natal ; Sierra Leone; Barbados; Newcastle, Up-Park Camp, Jamaica; 
Nassau, Bahamas ; Bermuda ; Singapore ; and Hong Kong, China. 

Anales del Ministebio de Fomento de la Rep^jblica Mexioaka. Tomo 
Vn. 8vo. 1882. 

Contains :— Estudio f isico-medico de los Terrenes de Huatusco y el Tizar en 
el Estado de Veracruz, por M. Barcena y G. R. Sandoval (35 pp.). — Recherches 
relatives 4 Tinfluence de la chaleur solaire sur la figure generaie de la terre, par 
F. D. Covarrubias (4 pp.). 

Bulletin M^ti^iobolooiqub j>y Di^pabtement des PYBiiNifess-Q^i^NTALBS. 
Publie sous les auspices da Departement et de la Yille de Peipignan, par 
le Dr. Fines. Annee 1882. 4to. 1888. 80 pp. 
This contains tables which give the observations made every three houps at 
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the Perpinian Obseiratoiy ; the daily obsenrationB at 9 a.m. at Am^lie-Ies- 
Bama ; and the monthly results from ten other stations. 

BoLLETTiNo Mbnstjale dell' Osskbvatobio Centbale del beal collegio 
Cablo Albbbto in Mongaliebi. Series 11. Vol. HE. Nos. VII. to IX. 
July to September 1 888. 4to. 1888-4. 

Contains :--P. F. Denza. Sulla variazione della temperatura secondo 1 *altezza. 
The author before discussing various sets of observations shows that in order to 
determine satisfactorily the variation of temperature wiUi altitude, observations 
made at stations at ditferent levels give better results than those made in balloon 
ascents. Discussing ten years' observations made at Sacra di San Michele and 
Moncalieri which differ in altitude 700 metres, Padre Denza finds the mean 
difference due to height varies with the season of the year. The mean value 
obtained is — 0^*47 for 100 metres of elevation. Subsequently taking one year's 
observations for Mont Cenis and Savona, in addition he finds a mean value of 
0^52 per 100 metres. In a paper published in 1876, discussing observations 
made in the valley of Aosta, a mean value of 0^*63 was found, a result which 
perfectly agrees with the U.S. Signal Service Pike's Peak determination (1873 
to 1879).— Oli Osservatorii Meteorologici pici alti del Globo. This is a sum- 
mary of the Meteorological Observatories numbering 141 above 1 ,000 metres 
above sea level, showine their distribution over Uie globe. — II disastro di 
Casamicciola. This is a brief notice of the earthquake of July 28th, 1883. — 
Istruzione per'le osservazione delle correnti terrestri del Prof. Ignazio Galli. 
The author has been experimenting for three years on the measurement of Earih 
Currents traversing ^dres which connect together plates about 20 centimetres 
square, sunk in the ground three or four metres apart, and north and south and 
east and west of each other. He also measures the currents passing from the 
ground into the atmosphere by means of a wire led to the top of a conductor 
erected on the roof of a house. — Piatti : — Inaugurazione del r Osservatorio di 
Desenzano sul Lago. 

OiEL BT Tbbeb, Retue populaibe d'Astbonomib, pe Mj&tj&obolooie, et de 
Phtbiqub du Globe. Vol. IV. Nob. 17-22. November 1888- 
Janoary 1884. Svo. 

The chief meteorological articles are: — La m6t6orologie en Allemagne 
<10 pp.). — ^Le nouvel Observatoire de Bruxelles (6 pp.). — La pluie sur et sous le 
sol, par T. Verstraeten (9 pp.). — La borne gnomo-m^t^orologique de rEcole 
militaire, ^ Capt C. Peny (13 pp.).— Les vagues atmosph^riques provoqu^es 
par r^ruption volcanique du Krakatoa (4 pp.). 

Jhstbuotioms vob iiAKiNO Mbteobolooical Obsebyations. Prepared for use 
in China. By W. Dobbbok, Government Astronomer. Svo. 84 pp. 
1888. 

Dr. Doberck, who was recently appointed Government Astronomer at tlie 
fiong Kon^ Observatory, has been visiting the various Chinese ports, and found 
that there is no meteorological service in existence. He proposes to organise a 
series of stations, and has prepared these Instructions for the use of the intending 
•observers. 

Jahbbuch des Nobweoischen Meteobolooischen Instituts fub 1882. 
HeraoBgegeben von Db. H. Mohn. 4to. 1888. 114 pp. 

This contains the daily observations at twelve second order stations, and the 
monthly and yearly results from thirty-nine stations in Norway for the year 
1882. 

MxTEOBOLOOXCAL Atlas OF THE Bbitish Isles. Published by the Authority 
of the Meteorological Council. Official, No. 58. 4to. 1888. 10 pp. 
and 40 plates. 

This Atlas is composed of four kinds of maps, viz. : — 1. Thirteen ma])8, 
ahowing the distribution of mean barometrical pressure over the United King- 
dom for each month and the whole year, during the twenty years 1861-1880 ; 
% Thirteen similar maps, showing the distribution of mean temperature during 
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the same period ; 3. One rainfall map, showing the mean annual fall of rain OTer 
nearly the whole of the British Islands during the fifteen years 1866-1880 ; and 
4. Twelve maps, showing for each month the mean temperature of the sea- 
surface immediately around our coasts. Tables are also given which contain 
the data on which the isobaric and isothermal charts have been constructed. 

Minutes of Pboceedinos of the North of England Inbtittjte of MnoMa 
AND Mechanical Enqineebs. Vol. XXXII. 1888. 8vo. 

Contains : — On water-gauffe, barometer, and other observation^ taken at Seaham 
Colliery during the time the Maudlin Seam was sealed up, by V. W. Corbett 
(86 pp. and 2 plates). An explosion occurred on September oUl 1880, and aa 
several fires existed, it became necessary to seal up the Maudlin Seam. Half- 
inch iron pipes were inserted through all the stoppings for the purpose of 
attaching water-gauges. As the interior of the Seam workings might oe con- 
sidered to be a large gasometer^ the readings of the water-gauges might be 
assumed to show clearly the difference between the atmospheric pressure pre- 
vailing outside the stoppmgs,and the pressure of the gases confined m the aealed- 
np workings. Observations were taken every hour ; and those from November 
22nd, 1880, to June 23rd, 1881, are represented by diagrams extending over 71 
pages. Mr. Corbett shows that the water-gauee is extremely sensitive in marking 
every fluctuation of atmospheric pressure on the gases in the sealed-up workings, 
while the barometer is very tardy in recognising these fluctuations. 

Nova Acta Reoi£ Sooietatis Scientiabuic Upsaliensis. Series m. 4to. 
1888. 

Contains : — Marche des Isothermes en automne dans le nord de TEurope, par 
A. U. Hdgbom (8 pp. and 5 plates). 

PfiooBEDiNas OF THE Ambbican PmLosoFHiaAL SodBTY, held at PhUadelpluay 
for promoting Useful Knowledge. Vol. XX. No. 118. 1888. 8vo. 

Contains : — ^An improvement in the construction of the hy^isometrical aneroid, 
by Dr. P. Frazer (1 p.). The improvement consists in constructing as much as 
possible of the aneroid of aluminium, and in making the case of cork, thereby 
considerably reducing its weight. 

Pboceedinos of the Rotal Institution of Gbbat Bbitain. Vol. X. Part II. 
No. 76. 1888. 8vo. 

ConUins :— Weather Knowledge in 1883, bv R. fl. Scott, F.R.S. (11 pp.). It 
is shown that weather knowledge is practically weather prediction, and that, for 
the seasons, in Europe at least, no trustworthy basis for prediction has yet been 
established. Cirrus observations are in fact the only means available for giving 
early indications of changes of weather. 

Pboceedinos of the Eotal Bociett. Vol. XXXYI. No. 223. 1888. 8to. 

Contains : — Report of the Kew Committee for the year ending October 31 st. 
1883 (24 pp.). 

PUBBLICAZIONI DEL ReALE OsSEBVATOBIO DI BbEBA IN MiLANO. N06. XYII. 

and XXm. 4to. 1888. 

No. XYII. Sui Temporali Osservati nell* Italia Superiore durante 1' anno 
1878. Relarione di G. V. Schiaparelli, £. Pini et P. Frisiani (99 pp. and 7 
plates). This is an elaborate memoir on storms observed in Upper Italy durine 
1878. For the purpose of discussion of the observations the stations are grouped 
into thirteen districts, including Switzerland and Istria, and the storms into 
various periods. Professoi^s Schiaparelli and Pini contribute a theoretical in- 
vestigation of the storms, showing their dependence on the movements of the 
atmosphere in Western Europe. 

No. XXIII. Osservazioni Meteorologiohe Orarie Ottenute da Strumenti 
Registratori durante 1 'anno 1881. This contains the tables and plates resultin|; 
from a discussion of the registrations of a Hipp barograph and an anemograph 
at the Milan Observatoiy for 1881. 
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BBBULTSOF iUiN AMD RiTEB OlUSDBBYATIONS MADB IN NbW SoUTH WaLES- 

PUBiNo 1882: H. C. Bussbll, B.A.,F.B.A.S., Govemment Astronomer 
for New Soath Wales. 8vo. 22 pp. and 2 plates. 1888. 

This eontahis the rainfall results from 308 stations, and the table gives for 
each of these the rainfall and nmnber of rainy days for each month and the 
year ; and also the average, together with the nmnber of years over which the^ 
observations extend. Over a large part of the colony autumn rains were below 
the average, and the winter and spring were very dry. The mean rainfall for 
1882 was 20*11 ins., which is about 5 ins. below the average. 

SmrgHDiB Rbcobds of thb United Ejnodom fob 1881. Bedaced from the 
Origiiial Traces firum 81 Stations. Pablished by the Authority of ihe 
Meteorobgical Goimcil. Official, No. 66. 8yo. 1888. 70 pp. 

During 1880 Sunshine Recorders on Campbell's principle were supplied to 
sereral stations in cenneotion with the Meteorological Office and the Royal 
Meteorological Society, and situated in different parts of the United Kingdom. 
The present work contains the records for 1881, which have been reproduced 
paotagraphically, and also a table giving the weekly totals of sunshine for each 
station. 

Stmonb's Montblt DiLiteobolooical Maoazinb. Vol. Xviil. Nos. 214' 
216. November ISSd-Janoary 1884. 8vo. 

The chief articles are : — Underground Temperature, by Prof. Everett (2 pp.). 
-— Negretti and Zambra*s turnover thermometers (2 pp. with plate). — The sun- 
sets and the Java earthquake (8 pp.). — Heavy rain in North London, September 
17th (2 pp.).— ^Rainfall at Rodngues and Seychelles, by Prof. V. Raulin (2 pp.). 
— Whirlwind at Yeovil, November 17th (3 pp. and map). 

Thb £ncyolop£dia Bbttanniga. A Dictionary of Arts, Sciences and 
General literatore. Ninth Edition. Vol. XYI. 4to. 1888. 

Tins vdame contains an article on ** Meteorology " (46 pp.), which has been 
written by Mr. A. Bnchan. 

The Joubnal or thb Rotal Agbioultubal Society of England. Second 
Series. Vol. XIX. Part II. No. XXXVIU. October 1888. 8vo. 

Contains : — New determinations of Ammonia, Chlorine and Sulphuric Acid in 
the rain-water collected at Rothamsted, by Sir J. B. Lawes, F.R.S., Dr. J. H. 
Gilbert, F.R.S., and R. Warington (18 pp.). — On River Conservancy, and the 
cause and prevention of floods, by W. H. Wheeler (24 pp.). — Recent British 
Weather, by G. J. Symons, F.R.S. (11 pp.). The conclusions arrived at are 
that recent years have been characterised by low summer temperatures ; and 
that, concurrently with these, the rainfall has been greatly in excess, especially 
in the central and western counties of England. 

The Quabtbblt Wbatheb Rbpobt of the Meteobolooioal Offioe. New 
Series. Pablished by ihe Authority of the Meteorological Council. 
Part n. April- Jane 1876. Official, No. 88. 4to. 1888. 40 pp. 
and 29 plates. 

The Report is accompanied by charts for each month, showing the distribution 
of mean pressure, mean temperature, rainfall, wind, and the movements of de* 
pressions, also isobaric charts for North-west Europe at 8 a.m. and 6 p.m. each 
day, and plates containing reduced reproductions of the curves from the self- 
recording instruments at the seven observatories. In Appendix IV. is given a 
comparison of the results obtained by means of the narmonic analyser with 
similar results from measurement and numerical calculation. 

The Ro8abiam*s Yeab Book. 1884. 8vo. 98 pp. 

This contains an article by Mr. £. Mawley on the Rose Weather of 1888 
(18 pp.), which has a table of monthly results of meteorological observations 
taken at Addiscombe during the year ending July 31st, 1883. 
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The Scienob Monthly Illustrated. Vol. I. Nos. 1-8. November 1868- 
January 1884. 4to. 

This new publication, which deals with many subjects, contains the follow- 
ing meteorological articles : — Some historical Floods (3 pp.)* — Weather Lore 
(2 pp.)*— Cloud observing, by the Hon. R. Abercromby (2 pp.). 

Transactions of the Hertfordshire Natural History Society and Field 
Club. Vol. II. Part 6. October 1888. 8vo. 

Contains : — Meteorological Observations taken at Wansford House, Watford^ 
during the year 1882, by John Hopkinson (8 pp.). The following are the 
principal results : — Mean temperature 49°*0, mean maximum, 56^*1, mean mini* 
mum 41^*9 ; absolute maximum IT^'d on August 12th, absolute minimum 15^2 
on December 11th ; total rainfall 33*57 ins. 

Zeitschrift der oesterreichischen Gesellschaft fur Metborologie. 
Bedigirt von Dr. J. Hanm. XYm.-XIX. Bande. November 1888- 
January 1884. 8vo. 

Contains : — Das Klima der britischen Inseln, von A. Bnchan (10 pp.). — ^Das 
Anemometer der Station auf dem SSntisgipfel, von Dr. Maurer (5 pp. and plate). 
This instrument was made by Mr.R. Munro,F.R.Met.Soc.,and has given great aa- 
tisfJEUition. — Resultate der Anemometeraufzeichnungen vom August 1883 auf dem 
Santisgipfel, von R. Bill wilier (3 pp.). — Bemerkungen zu der Abhandluns dea 
Herm Dr. van Bebber fiber " die gestrengen Herren," von W. von Bexol4 
(5 pp.). — Resultate der meteorologischen Beobachtungen an der osterreichiacheii' 
arktischen Station auf Jan Mayen 1882-83, von £. von Wolgemuth (6 pp.). This 
is an interesting account of the observations taken by the Austrian Polar Ex- 

Sedition in Jan Mayen Island. — ^Typische Witterungserscheinungen, voa Dr. 
. van Bebber (11 pp.). This is an abridgdment of a paper, which is to appear 
in Aut detn Archiv der Deutschen SeetDmrie, on the average tracks and characters 
of depressions, in order to see how far weather can reasonably be foreseen for 
Central Europe. The results confirm the views put forward by the Rev. W. 
Clement I^ey in his Lavot qf ihe Winds. — Die meteorologische Station auf dem 
Wendelstein, von Dr. C. Lang (4 pp.). — Elne Beobachtung kleinerTromben, von 
E. Budde ^3 pp.). — £in Beitrag zum Thema '* Sonnenflecken und Regenmengen,** 
von V. d. Groeben (12 pp.). — Dr. W. Koppen fiber den Gewitterstnim vom 9 
Au^st 1881 (8 pp. and plate). — Die aussergewohnlichen Dammenmgs-Ers- 
<}heinungen von fStide November und Aufang December 1883 (10 pp.). 

Zeitschrift des KOniglich preussischen statistischen Bureaus, Jahrgang 
1888. 4to. 

Contains :— Ueber den jahrlichen Gang der Temperatur in Norddentachlandi 
von Dr. G. Hellmann ^11 pp. and 2 plates). The author discusses the ye«^ 
range of temperature in North Germany during the thirty-five years 1848-188^ 
4md gives the five-day means for twenty-five stations. 
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I MAT congrahdate the Society on the frequency with which Nature illus- 
trates our Annual Meeting with Meteorological phenomena more or less re- 
markahle. 'Tis but a few years since the attendance of our Fellows was 
thinned out by a fall of snow, the heaviest within the memory of the present 
^^generation ; two years ago, when you honoured me by calling me to this 
chair, we were in the midst of a term of unprecedentedly high barometric 
pressure ; and to-night, when I yield back into your hands the office with 
which you entrusted me, we have one of the pestilential fogs which have 
rendered our city notorious — I am tempted to say infamous — amongst the 
cities of the world. Even though this fog is not exceptional in its intensity, 
' and is perhaps scarcely beyond what a Londoner would call a haze, any one 
who has had to run the risk of being delayed for a couple of hours in a 
suburban railway train, or who feels the cavity of his chest doing duty as a 
soot bag, is reminded that there are meteorological problems on the right 
'noiution of which our health and our comfort very much depend. 

As it was my duty at our last meeting to address you at some length on 
our financial position, it is unnecessary for me now to recur to that subject^ 
further than to express my confident hope that the changes then resolved on 
wiU be found to be harbingers of a new era in the work of the Society. 

Of that work during the past year the Report of Council has given you a 

NEW 8ERIB8. VOL. X. G 
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sufficiently full account ; but it seems not out of place for me to supplement 
it with a short notice of some events of meteorological interest which have 
taken place beyond the limits of our own circle, or which have more particu- 
larly engaged my own attention. In doing so, I may begin by a reference to 
the delicate experiments with Biram's anemometers, which were described 
by our Fellow, Mr. Saxon SneU, in a paper published first of all in the 
Engineer of June 28rd, 1882, but re-issued in a pamphlet form in the early 
months of the last year. In these experiments, Mr. SneU, by means of a 
specially devised aspirator, caused a measured quantity of air to pass in a 
measured time through a Biram's anemometer, and the difference between 
the reading of the instrument and the known velocity of the current is taken 
as determining the index error, or the co-efficient of the instrument. The 
method is extremely pretty, and does seem to determine the co-efficient with 
great exactness, but the application of it to the problems of anemometry is 
perhaps doubtful, for the experimental current of air is led on to the face of 
the anemometer with an accuracy that in any freer observations would be 
quite impossible ; and it is at least questionable whether the results of the 
experiments can properly be used for interpreting the records of the instm- 
ment under very different conditions. 

Mr. Bertram, a mining engineer of Wigan, has been good enough to send 
me the record of some observations made also with a Biram*s aneiAnneteron 
a whirling bar placed in a specially constructed chamber : these too were 
made with very great care, and Mr. Bertram considers the results fairly ac- 
curate : I feel certain that if a whirling bar can give accurate results, those 
of Mr. Bertram are accurate : but there is always a suspicion of counter 
currents and eddies in connection with the whirling motion, which in itself 
differs markedly from any effect in nature. But what seems to me the most 
unpleasant feature of the whole thing is this — that two skilful and ingenious 
men, each conducting an independent series of observations with first-class 
instruments of the same type, arrive at results which they each consider 
satisfactory, and yet these results differ from each other by something like 
twenty-three per cent. ; the one making the instrument register at the rate of 
91, and the other of 114, for an actually measured velocity equivalent to 100 
feet per second. Roughly speaking, Mr. Bertram's registered velocity is re- 
duced to the actual by dividing by *9 : Mr. Snell's by multiplying by *9. 
Such discrepancies, in observations made with very great care and considered 
satisfSaotory, are almost heart-breaking, and throw increased doubt on the 
whole subject ; and indeed our Fellow, Mr. Hele Shaw, has suggested to me 
that nothing seems likely to meet Uie difficulties but making the anemometer 
travel a measured space in a straight line. The details of such amotion would 
be probably difficult, and certainly costly ; but sooner or later, it or some 
other plan — I know not what — will have to be adopted, if this complex pro- 
blem is ever to be solved. 

The determination of altitudes by means of the bar<Mneter, or the lednction 
of barometric readings to sea- level, is another subject which has to me very 
great interest, but in which, I fear, I am not much advanced beyond my 
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stand-point of last year. You will, I hope, remember that I then expressed 
my disbelief in the accurate determination of heights, and in the value of re- 
ductions to sea-level. On that occasion, I referred to the opinion of 
Professor Loomis. I had not then seen a paper by Mr. G. K. Gilbert, of the 
U. S. Geological Survey,^ which though published in 1882, did not fall into 
my hands tiU a few months ago. Mr. Gilbert attacks the problem in the in- 
terests of hypsometry, not of meteorology, and the conclusion at which he 
arrives is that '' the difficulties which inhere in the use of the barometer for 
the measurement of heights are so numerous and so baffling, that there is 
no reason to hope they will ever be fully overcome.'* " The errors which 
affect the determination of the height of a mountain above its base are those 
of temperature, moisture, and diurnal gradient, while the difficulty en- 
countered in determiniug the relative altitude of two stations upon a plain 
arises almost entirely from non-periodic gradient."' 

We have more frequently to do with the converse problem. Given the 
difference of altitude to find Uie reduction of the barometric reading ; and 
for this, as for the other, I am equally inclined to give in my adhesion to Mr. 
Gilbert's conclusion, and to repeat my behef that, in Mr. Gilbert's words, 
" the difficulties in the way are so numerous and so baffling, that there is no 
reason to hope they will ever be fiiUy overcome." 

For the purposes of a hypsometrical survey, and within certain not very 
wide limits, Mr. Gilbert proposes to evade the difficulties by referring each 
altitude (as of C) to a vertical base, carefully measured by actual levelling, at 
the ends (A, B) of which, barometric observations are made at short inter- 
Tals ; he thus corrects his altitude by the proportion, — 



of B above A : Height of B above A : : Height of C above A : True height of 
(barometrically (determined by (barometrically C above A, 

detennined). levelling). determined). 

This is, of course, merely the rough outline of his method, omitting all 
details and limitations. The results so obtained Mr. Gilbert considers fairly 
Batisfiietory, and, judging from the examples which ho gives, they are much 
more accurate than those obtained in the more ordinary way. It does not, 
however, appear that this method could well be applied to the every-day 
reduction of barometric readings, though it might perhaps be modified for 
that purpose. 

But supposing that this was done, that all difficulties of reduction were 
overcome, I would still as before ask, What does the corrected barometric 
reading signify ? What is the true significance of an isobar, say of 80 ins., 
shown on the map as crossing or running along the Rocky Mountains or the 
Himalayas ? I believe, or rather, speaking from personal experience, I should 
say I know that such isobars and such reduced pressures betray the un- 

^ A New Method of measuring Heights by means of the Barometer. Extract from the 
AnmuU Report of the Director of the U. S, Geological Survey, 1880-81. Washington, 
1882. 

* pp. 434-5. 
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wary, and possibly some who are not unwary, into a very serious misap- 
prehension of the facts. We have, for instance, been all taught that in 
Eastern Siberia during the winter months the barometer is exceedingly 
high ; a pressure of 80*7 ins. or even higher is definitely marked on the 
maps or recorded in the tables ; and the inference is that there is a great 
accumulation of air in that locality. In point of £Etct, there is no such thing. 
The actually observed pressure of the air is, according to the height of the 
station, from one to two ins. lower. At Nertschinsk, where this extreme 
pressure of 80*7 ins. is recorded as the mean fcnr January, the true observed 
mean is something like 28*7 ins. ; at Irkutsk, another of the stations where a 
similar extreme pressure is recorded, the actual mean is also under 29 ins.' ; 
and there is not in that region an enormous store of cold and compressed air 
presently to be poured forth over Western Europe. Beguiled by an isobaric 
chart, I was led to suppose that there was such a store of cold air, and to at- 
tribute our cold spell in May to its simple outflow. That is now a good 
many years ago, before grey hairs had taught me to mistrust every statement 
of fact till I had personally examined the evidence. I know now that the 
theory in its simple form is incorrect ; and though I still think that this 
curiously regular cold speU is due to the high winter pressure in Eastern 
Siberia, its mode of action is certainly not that of a simple streaming out oi 
the cold air ; for the very plain reason that the accumulation exists only in 
the minds of the isobar manufacturer and his yictims. 

From this reference to one of the most marked peculiarities of Siberian 
meteorology, the transition to the recent or actual Arctic observing expedi- 
tions is easy and natural. You are all aware that in the summer of 1882, or 
even earHer, parties fitted out from difierent countries by international agree- 
ment were sent to so many different stations within or in the immediate 
neighbourhood of the Arctic circle. These stations were as foUovirs : — 

England - at Fort Rae, on the Northern Shore of the Great 

Slave Lake. 
Germany - in Cumberland Sound ; and at Pendulum Island, on 

the East Coast of Greenland. 
United States in Lady Franklin Bay ; and another at Point Barrow. 
Austria - in Jan Mayen. 
Sweden - in Spitzbergen. 
Norway - in Finmark, at Bossekop. 
Finland - at Sodankyla, in Lapland. 
Denmark - in Greenland. 
Holland - at the mouth of the Yenisei. 

Russia - at the mouth of the Lena ; and another in Novaya 

Zemlya. 

At the other end of the world, towards the Antarctic circle, Germany had 
also a second station in South Georgia, and France one at Cape Horn. 

1 E. Stelling, Ueber die SeMhen der Meteorologiachen Stationen in Sibirien {Reper- 
(on'umfiir Meteorologie, VI. 11, 1879). 
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All these stations were more or less successfully established with the ex- 
ception of that by the Dutch at the mouth of the Yenisei. The vessel, the 
Varna, in which this party was being carried to its post, was caught in the 
ice of the Kara Sea, was thus delayed for several months, and was eventually 
80 nipped on the 24th December that she had to be abandoned with the loss 
of all her stores ; but the wreck was still held up by the ice, and did not sink 
till the 24th of last July. The Dymphna, with the Danish party on board, 
was in company with the Varna, and in rendering help was herself beset at 
ihe same time, and passed through the same dangers, though with better 
fortune. She was thus happily able to receive the Dutch party when the 
Varna was crushed, and was still within 200 yards of the wreck in July, 
when it finally disappeared from view. She continued ice-bound till the 
middle of September, and returned home in the early days of November. 
The time was not however lost, and she has brought back a series of meteo- 
rological and hydrographical observations, as well as observations on the for- 
Biation and nature of the ice, which may possibly prove even more valuable 
than if they had been taken on shore.^ The members of the Dutch Expe- 
dition had left the Dymphna on August 1st in boats, and ultimately reached 
Yardd on the 80th of the month. 

Of the American party which was landed in Lady Franklin Bay in the 
summer, no trustworthy news has since been received. The reHef ships 
sent out in the summers of 1 882 and 1888 were unable to reach the station, 
and the last, the Proteus, was herself completely crushed on the 2drd July, 
her crew escaping with difficulty. There is thus grave reason for anxiety as 
to the safety of this party, though it was, indeed, provisioned for three 
years ; and the most determined efforts will be called for next summer to 
avert what, from serious danger, might well become a terrible disaster.' 

With these exceptions, the several parties have carried out their pro- 
gramme pretty successfully. The results of their observations are of course 
not yet ready for publication ; but a brief sunmiary of such preliminary re- 
ports as have appeared will, I think, be interesting to you. 

The report of Captain Dawson, of the Royal Artillery, who commanded the 
party at Fort Bae, has been laid before the Royal Society, and was pub-* 
lished in Nature of 10th January. According to this, he has obtained a 
complete series of hourly observations of barometer, wet and dry bulb ther^ 
mometers, anemometer, wind, clouds, and weather, from Ist September, 
1882, to 81st August, 1888 ; and daily observations of rain-gauge for the 
same period. He notes, however, that " the anemometers did not work quite 
satisfactorily, being at times choked by ice ; but he adds — *' I hope by the 
comparison of the two, satisfactory results may be obtained.** I must con- 
f&BS I do not quite see how. If two clean and freshly lubricated anemometers 
cannot give satisfactory results, how are two anemometers to do so when 

1 Proeeedinge R, O, 8, pp. 603, 660. Deutsche OeographUche Blatter, herauagegehen 
v» d. Qeographieehen OeseUscha/t in Bi emen, p. 374. 
< Proeeedinge R. G, 8, p. 733. 
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their oil is frozen and they are clogged with ice ? However, that is Captain 
Dawson's affair, and I shall be very glad if he succeeds. ** The wind/* ha 
says <* was usually either South-east or North-west, and when it blew firom 
the former quarter, the motion of the upper clouds often showed the eTJHtffliflft 
of a north-westerly current.'* He has, however, dracribed the station as 
situated on the south-west extremity of a peninsula that juts out from the 
north-east shore of a long gulf running in a north-westerly direction for 
more than 100 miles from the northern shore of the Qreat Slave Lake " ; 
and it is perhaps possible that this general south-east or north-west direc- 
tion of the wind is constrained by the shores of the gulf. '' The hair hygro- 
meters were found to be useless out of doors in cold weather, on acooont of 
the formation of ice on the hair." But notwithstanding these drawbacks of 
which I have spoken, and which may possibly disappear when we know more 
about the circumstances, the complete year's careful observations at such a 
station cannot but be exceedingly valuable. 

The observations by the German party in Cumberland Sound seem to 
have been made with equal regularity during the twelve months beginning 
15th September, 1882.^ The year's range of temperature is given as from 
+20^ to -48C.(+ 68° to -64°-4F.), this lastin the beginning of Fel^uary 
and of March. The barometer ranged from 720 to 788 mm. (28*847 ins. to 
80*827 ins. ) , the changes frequently occurring with very great rapidity. ' ' The 
strongest winds were generally from a northerly direction, and were accom- 
panied by a remarkably great and quick rise of temperature : with such 
wiuds the thermometer several times rose from —80^ C. ( — 22° F.) to above 
freezing point in the course of a few hours." A similar rise of the thermo- 
meter with northerly winds has been noted at other Arctic stations, and used 
to be brought forward as an argument in support of the now exploded 
*' Open Polar Sea " theory. At many other stations, however, northerly 
winds have been noted as bringing with them the most int^ue oold ; bat 
at almost all stations some one wind is found to be marked by a rise of 
temperature. It is impossible to speak with certainty, but it seems moei 
probable that such a wind is of the nature of the Swiss Fohn.* Towards the 
end of July the ground cleared of snow, and was immediately covered by a 
thick growth of various kinds of plants. More than fifty different species 
are spoken of; amongst them a beautifril yellow Erica, several kinds of 
Yaccinium, a yellow Poppy, and white Ranunculacese. This summer lasted 
but a short six weeks, during which the temperature by day rose sometimes 
as high as 20 C. (68°* F.) falling by night almost to the freezing point ; and 
with the beginning of September came again frost and snow. 

The Austrian observations' in Jan Mayen extend from July, 1882, to June, 
1888, both inclusive. The difference between the insular climate of this 

1 Bl&tter 9on der geographisehen GeselUschaft in Bremen; pp. 847 et §eq, 

* Daring the winter the Auroras were very frequent, and of extreme beauty. 

* Bericht des Leitert des dtterreiehUehen arktisehen Beobachtun^itation auf Jan 
Mayen kk, Linienschifs- Lieutenant Emt7, Edler von Wohlgemuth* (Beilage zu MUtket- 
lungen a\i$ dem Oehieie des SeeweeenSj Nr. TX. und X.) 
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stmtion and the eoniinGiita] climate of the otherg is very broadly marked. 
The weather was extremely wet and stormy, but the absolute mmimnm tem- 
perainre was — W'6 C. ( — 28° F.) in December, and the lowest mean was 
only -10°-88 C. (+ 18°'4 F.) in March; whilst on the other hand, the 
maTJmnm was not more than + 9° 0. (48^*2 F.) in August, and the 
highest mean + 8^-89 C. (88°-l F.) in July. The barometer attained its 
lowest in February, 722*81 mm. (28*458 ins.), and its highest in March, 
782*04 mm. (80*790 ins.) ; but these differences seem due, as in our own 
eountry, to the passage of well-marked cyclones. The monthly means varied 
between the minimum in February, 748*95 mm. (29-290 ins.) to the maximum 
in March, 761*89 mm. (29*976 ins.) ; the mean for the year being 754*47 mm. 
(29*708 ins.). The wind roses for February and March are as markedly 
different as the pressures, and the comparison is interesting. They may be 
thus given in percentages, the central figures denoting calms : — 



wh5> 





(7>-£ 



FEBRUARY MARCH 

Bnt thronghout the year, the prevalence of South-east winds is very marked, 
attaining in October to a maximum of 41 per cent. : these were always 
warm, raising the thermometer in the middle of winter to the July mean, 
and melting the snow on the lava slopes : they seem to have been the ad- 
vancing side of succeeding cyclones, the hinder part of which did not as a 
mle manifest itself, the wind generally dying away and the weather clearing 
when the barometric minimum had passed. 

Of the Swedish observations in Spitzbergen I have not been able to procure 
any exact account. The lowest temperature reported is —82^ F., but on 
the whole the winter was not so severe as had been expected. January and 
February were stormy and very cloudy, the three following months fine, 
thou^ the sky was generally overcast, and the party enjoyed very fair sport. 
The Russian observers at the mouth of the Lena remain for another winter. 
They are said to have got pretty comfortably through the first, in spite of the 
cold, which, in agreement with our previous knowledge of the locality, was very 
severe. In January and February the thermometer seldom rose above — 40^ C. 
(-.4(y>F.),and frequently fell below, -50°C. (-58°F.) ; the lowest tompera- 
tore recorded was -62°-8 C. (-62°-l F.) on the 9th February, at 7 a.m.» 



1 Blotter V. d, geog. Getell. in BremeHf p. 375. 
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Of the exact value of this important work it is impossible to speak till the 
observations have been discussed and collated. Those from Point Barrow 
have, I believe, not yet been received ; those from Lady Franklin Bay have 
certainly not, though we will not permit ourselves to doubt that we shall 
have them in due time. But when all have been gathered in and collated, 
it is pleasant to picture to ourselves Uie great gain to meteorological science 
which may be hoped for from such extended series of hourly observations 
round and within the Arctic circle. Fot years to come they will furnish work 
for the earnest inquirer into the secrets of Nature. 

Of more immediate interest is the publication of the second volume of 
Baron Nordenskjold's Scientific Observations during the voyage of the 
Vega^^ which embodies much of the real work of that brilliant adventure. So 
far as we are concerned, the most important part of it is a very remarkable 
contribution by Otto Petterson « On the properties of Water and Ice," and 
on ** The Hydrography of the Siberian Sea." 

It is sufficiently well known that a very considerable climatic effect is at- 
tributed to the freezing of water and the melting of ice on a large scale ; and 
the quantity of heat given out in the freezing or absorbed in the melting 
processes has been exactly calculated, but, from experiments made with fr^sh 
water. In these experiments it has been assumed, in accordance with a 
generally received idea, that ice, even when formed by the freezing of sea- 
water, is fresh ; and the fact that water obtained by melting a lump of sea 
ice is not fresh has been either ignored or explained away by the assertion 
that some of the salt squeezed out of the water as it froze was held in the 
body of the ice in solid crystals, as so many flies in amber. But all this Mr. 
Petterson not only denies but disproves. According to him, ice from sea- 
water is salt throughout, and contains a peculiar selection of the salts of the 
water : the liquid residue is not a mere concentrated brine, as has been com- 
n^only supposed, but having received only the salts rejected by the ice, differs 
from the original sea-water, not only in the quantity of its salts, but in their 
relative proportion. This fact, if established — and Mr* Petterson speaks 
from a very exact investigation — is not, as it might appear, one of mere 
chemic^ or physical interest ; for it follows thiit the ice sp formed, 
itself constituently salt, neither gives out nor absorbs heat in the sama way 
that fresh ice does; the freezing or thawing process is more grfidual, 
and the dispersion or absorption of heat goes on for a considerable time. 

What appears a most extraordinary example of this is given, from a per- 
fectly independent source, in a report from the German Station in South 
Georgia, As the observers were being conveyed to their inclement home, 
by the corvette MoUke, they fell in, on the 7th August, with a large flat- 
topped iceberg; its length was estimated at 1,800, its breadth at 1,000, and 
its height at 85 metres; it contained therefore about 45,500,000 cubic 
metres, or 1,606,900,000 cubic feet of ice above water, and some eight 

1 Veffa-ExpedUumem Veterukapliga JakttageUer ^ hearhttade af Deltagere i lUtan 
oeh tmdra forskare^ utgifna af A, E, Nordens^Hd : Andra Bandet, 
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times that quantity below the surface ; and yet, as the Moltke ap- 
proached it to within 500 yards, the air temperature rose from — 2°C. 
(28°-4 F.) to -0°-8 C. (80°-6 F.), and again feU as they left it behind.* 
Supposing this observation correct, — and under the circumstance I do not 
see how we can dispute it, — the rise of temperature must probably have been 
doe to the fact, now stated by Petterson, that masses of sea- water ice con- 
tinue giving out the latent heat of the water for a very considerable time 
after the ice itself is first formed. In any case it is important to note that 
a falling temperature is not a necessary concomitant of an approaching ice- 
berg, and that a thermo-electric pile fitted to ring a bell on the first indica- 
tion of a falling temperature (as proposed in the Times a few months ago) 
might very well fail to give the expected warning. 

The formation of ice in the sea north of Europe takes place only in very 
high latitudes, for the water of the Gulf Stream, retaining traces of itK 
warmth, spreads out from Spitzbergen to Novaya Zemlya : it does not appear 
to raise the temperature of the sea, but it prevents the formation of ice, for 
oven at the freezing point, water cannot become ice if it cannot transfer its 
latent heat to a colder medium. It is this peculiar effect of the latent heat 
of the water of the Gulf Stream which Mr. Petterson thinks has been to 
some extent overlooked, and it has been maintained that because it had lost 
its sensible heat in the Barentz Sea, it has no climatic effect : he believes, 
on the contrary, that the latent heat which it carries witli it, and does not 
lose till the moment of freezing, exercises a sensible effect on the climate 
many degrees still farther north. A large proportion of this polar ice is 
carried by currents to the coast of Greenland, and thence into comparatively 
low latitudes, where it melts ; but as it melts, and afterwards, it absorbs and 
stores up solar heat, which again in due time it conveys to the far north, 
there again to give it out. 

For several years, it has been known that the Kara Sea, the ice-cellar, as 
it used to be called, becomes navigable, and occasionally even clear of ice in 
August and September, and it has been well estabUshed that this is due 
entirely to the action of the warm water of the rivers of Siberia, and more 
especially of the Obi and Yenisei, flowing from more southern latitudes. 
The inference from this fact, which Mr. Petterson distinctly points out, I 
believe for the first time, is tliat the navigable conditions of the Kara Sea 
daring its short season are entirely governed by the amount of sunshine and 
rainfall during the spring and summer in the distant regions of Central Asia. 
The warm water thus poured out into the Kara Sea is carried partly by its 
own inertia, but still more by surface drifts, to the far north ; a persistence 
of southerly winds intensifies these drifts, and hurries the warm outflow away 
to higher latitudes ; while northerly winds, on the other hand, press it back 
into the Kara Sea, and the neighbourhood of the coast. Hence, contrary to 
what mi^t perhaps have been expected, the cold northerly winds tend to 
keep the sea clear of ice, the milder winds from the south permit the ice to 



* Blatter V. d, geog, GescU. in Bremerij p. 358. 
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remain. But the difference is not all gain, for the northerly wind driyea 
what ice there is down on to the coast, and may thus render the narigatioB 
extremely diffienlt. 

The southerly winds seem, however, to act detrimentally in anotlier way : 
by means of the firesh water which they sweep to the hr north, they bring a 
surface pressure on the cold sea-water below, which escapes towards tiie 
south as an under current of volume proportional to the pressure which giyes 
rise to it. Such a cold under-current, forced nearer to the surfiuM in tiie 
Kara Sea, is of course an additional hindrance to the melting of the iee ; 
whilst northerly winds, tending to bank up the warm water, press back the 
cold. The effect of this is possibly more marked on the iee than on Ihe 
general climatic condition ; but it can be proved, says Petterson, that the 
main direction of the winds in August, during the years most fiivonraUe to 
navigation, was North and North -north-east. 

I cannot close this short and necessarily imperfect account of the most 
recent Arctic observations, and of the latest theories on Arctic climate, with- 
out a mention of the valuable and comprehensive Handbook of Climatology 
{Handbuch der KUmatologie) by our Honorary Member, Dr. Julius Hann. It 
is a work far beyond any praise which I could venture to bestow upon it, and 
I speak of it now mainly because it contains the most comprehensive 
summary of former Arctic knowledge with which I am acquainted. It is not 
Arctic knowledge alone which is here summarised : the book is a compendium 
of climatic geography ; and its publication would, of itself, be sufficient to 
make 1888 a memorable year in the annals of Meteorology. 

A few months ago, I had the honour of representing this Society at a 
dinner given by the Lord Mayor to the Presidents of the several Scientific 
Societies of London. By some accident, I know not what, the representa- 
tives of the Fruiterers* Company were associated with us ; but in returning 
tiianks for the toast of our healths, the President of the Royal Society 
humorously explained it as a skilfully conceived allegory of our host's ; for, he 
said, the science of our time, however abstract it may appear in many of its 
branches, must eventually be judged, and desires to be judged, by the fruit 
which it is capable of producing. We know that Meteorology is sometimes 
spoken of as a science somewhat barren of results, a mere piling toge^er of 
observations, without either end or aim. Many of these are indeed, I fear, 
a sort of groping in the dark ; but many, I hope and feel sure, are the seed 
which will germinate and bear fruit of a kind which, even from a commercial 
point of view, will prove most valuable ; and of such promise is Dr. Hann'a 
Handbook. 

I have spoken of some of the achievements within the domain of our 
science which seem to me the most noteworthy during the past year ; from 
these I must not omit the establishment of a permanent observatory on the 
summit of Ben Nevis. That too is surely seed from which we may hope foF 
a rich harvest of fruit. ^ I had also intended to offer some remarks on the 

1 For an account of a visit to this on the 26th November, by Professor Chrystol, see 
Nature, of 3rd January. 
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wonderfol sky effects ^ich have been attributed, I believe rightly, to the 
eraption of Krakatoa on the 26th-27th of August last ; but the numerous 
letters in the daily and weekly papers have already said so much on this subject, 
that, in the absence of any positive evidence, addition to it seems unadvisable. 
I may, however, call your attention to this, that, according to an account 
published only last week,' on board several ships in the neighbourhood, 
whilst the eraption was going on, the barometers — ^marine barometers, we 
may presume, with properly contracted tabes — ^were observed to pomp violently ; 
on board one ship, rising and falling between 28 ins. and 80 ins. ; on board 
another, in jumps of from half-an-inch to an inch : and on board a third, from 
750 to 768 mm., or rather more than half-an-inch« When we know that such 
monstrous effects were observed in the Java Seas, we can the better under- 
stand how traces of this agitation could be observed in western Eurc^, in 
the manner recently described by Mr. Scott and General Strachey before the 
Royal Society. 

I must now conclude. I fear that some amongst you may think that I 
have been treating of Geography rather than of Meteorology : but you must, 
to a certain extent, have been prepared for it. So far as the little I have 
been able to do is known to you, you must have been aware that my Meteoro- 
logy had a strong geographical bias. But, in fact, one science 00 mingles 
with another, that it is often difficult to say where the domain of one ends, of 
another begins ; and on the one side, meteorology and geography interdigitate 
into each other, as do the Arctic Current apd the Gulf Stream : on the other 
side of Meteorology lie experimental physics ; and the ideal Meteorologist 
aeems to me the man who can study the problems of Nature not in a spirit of 
selfish exclusicm, but by welding the several parts into one grand and com- 
prehensive whole. 



REPORT OF THE COUNCIL 

FOR THE YEAR 1888. 

In presenting their Report, the Council have to express their consciousness 
of the important nature of the events of the last few months, and their belief 
that the present time marks a very critical epoch in the history of the 
Society. 

At the meeting of the Council in October, the President announced that, 
through the support of the Earl of Dalhousie, E.T., he had received a letter 
from the Home Secretary informing him that Her Majesty had been graciously 
pleased to grant to the Society permission to assume the prefix *' Royal." In 
consequence, the Society has become, and will henceforth be called, the '* Royal 
Meteorological Society," and its Fellows will be designated by the letters 
F.R.Met.Soc., the more simple F.R.M.S. being already in use by the Fellows 

' Nature, 10th January. 
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of the Royal Microscopical Society. In formally placing these changes on 
record, the Council congratulate the Fellows on this royal recognition of the 
value of the Society's work. 

In consequence of a very general feeling that the income of the Society 
was insufficient to meet the expense of the work which it had undertaken, 
and that its usefulness was likely to be seriously curtailed by want of funds, 
the Council brought the matter before a General Meeting of the Society, 
specially convened on the 19th December, when, after full discussion, it was 
resolved that the subscription should be increased, and that By-Laws 18, 14, 
and 15 should be altered to the following : — 

<* 18. Each Fellow shall, on his election, pay the sum of One Pound for 
his entrance fee.*' 

"14. Every Fellow (with the exceptions hereinafter mentioned) shall pay 
the sum of Two Pounds as his annual contribution to the Society, the said 
amount being due on the 1st January in each year. This contribution is 
payable by new Fellows on their election ; but Fellows whose first payment 
is due in November or December shall » on payment thereof, be exempt from 
that date until the 81st December of the following year. Fellows elected 
before the 1st January, 1870, shall have the option of continuing Fellows on 
the payment of the present rate of annual subscription.*' 

" 15. Any Fellow may, on his election, or at any subsequent time (all 
sums then due, including the entrance fee, being first paid), compound for 
all future annual payments by a single payment of JS21.*' 

The Thermometer Screen Committee, in concluding their investigations 
with respect to the most suitable size for a Stevenson Screen and the best 
positions for the thermometers to occupy within it, have brought np an 
exhaustive Report upon the subject (see Appendix I. p. 92). A screen was con- 
structed in accordance with their recommendations, and most carefully tested 
by Mr. Mawley during the months of July, August and September. The 
results of his observations, taken in the new screen and in one of the old 
pattern, show that the differences are small, and that the temperatures 
obtained by the use of either screen are fairly comparable. The summary 
of the results obtained is as follows : — 
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The Council, while recommending this screen to their observers as in some 
respects superior in construction to the one now in general use, wish it at 
the same time to be clearly understood that they do not consider the above 
differences sufficiently important to justify them in giving a decided pre- 
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ference to one screen over the other. In order, however, to discourage 
Stevenson Screens being made much larger or much smaller than either of 
the screens referred to, they deem it advisable to add that, in their opinion, 
no screen shonld differ in any of its internal measurements more than 4 ins. 
from the new pattern. This pattern screen has accordingly been placed in 
the Society's Library, where it can at any time be examined. Its internal 
dimensions are as follows: — width 18 ins., depth 11 ins., and height 16^ ins. 
It is recommended that the maximum and minimum thermometers be placed 
in the screen in front of the dry and wet bulb thermometers. 

The Committees appointed during the year to assist the Council in their 
work are as follows : — 

Genebal Purposes Committee : — The President, Secretaries, Foreign Sec- 
retary, Treasurer, Mr. Ellis, Mr. Latham, and Mr. L>ecky. 

Editing Committee : — Mr. Eaton, Mr. Scott, and Mr. Whipple. 

Exhibition Committee : — The President, Mr. Ellis, Dr. Marcet, Mr. 
Symons, and Mr. Whipple. 

Exfebimental Rbseabch Committee : — The President, Mr. Abercromby, 
Prof. Archibald, Mr. Eaton, Dr. Gilbert, Mr. Russell, Mr. Scott, and Mr. 
Bymons. 

Thebmometeb Scbeen CoiffMiTTEE : — Mr. Ellis, Mr. Mawley, Rev. F. W. 
8tow, Mr. Strachan, and Mr. Whipple. 

Decbease in Wateb Supply CoMMrrrEE : — The President, Mr. Field, Mr. 
Latham, and Mr. Symons. 

Incbease of Subscbiption Committee: — The President, Secretaries, 
Foreign Secretary, Treasurer, Mr. Beaufort, Mr. Dyason, and Dr. Wilhams. 

There have been but few changes in the stations during the year : the 
only new stations being, London (Old Street, E.C.), established at the cost 
of the Society, and Stowell ; while those discontinued are Beacon Stoop, 
Bonmemonth, Cockermonth, Cranleigh, and Dartmoor. 

The Meteorological Council have accepted copies of returns from Killamey 
and Margate in place of those from Dartmoor and Ramsgate. 

The observations made at Boston Church during 1882 with the Electrical 
Thermometer placed at the disposal of the Society by the late Sir William 
Siemens, have been discussed, by the aid of a grant from the Government 
GrrantFnnd, and the results embodied in a paper by Mr. G. J. Symons, F.R.S., 
which, with the approval of our President, was read before the Royal Society. 
The paper has been printed in the Proceedings of the Royal Society,^ from which 
the following summary is extracted : — " It seems that the difference between the 
temperatures at 4 ft., and 260 ft. is chiefly regulated by the amount of cloud, 
and by the relation of the temperature of the surface of the ground to that of 
the general body of air passing over it. K so, it will follow that the mean 
difference between the temperature at the two heights can only be determined 
hy very nomerous observations, or by careful consideration of the conditions 
of weather and of soil temperature under which each set is made.'* 

1 Vol. XXXV. p. 310. 



90 REPOBT OF THE COUNCIL. 

The Rev. G. Morrison of Foula Island, Shetland, having offered to observe 
for the Society, if supplied with the necessary instruments, the Connoil, con- 
sidering the great value of a station in that remote island, have lent Mr. 
Morrison a set of thermometers and a Stevenson screen, and it is hoped that 
the observations were commenced on the first day of 1884. 

A new Table has been added to the Meteorological Record, giving the daily 
maximum and minimum temperatures at Old Street, E.G., Begent*B Pai^, 
the Boyal Observatory, Ghreenwich, and the Kew Observatory, Richmond, as 
well as the duration of bright sunshine at Bunhill Row (a4Joining Old Street), 
at Greenwich, and Kew. A comparison of these observations will afford 
interesting results, which will be laid before the Society in due time, but mean- 
while the Council desire to draw attention to them as being an important 
contribution to the Meteorology of the Metropolis. It must be remembered, 
however, that the thermometer stands at these stations are of three different 
patterns. 

During the year the Assistant- Secretary visited most of the stations in the 
northern half of England and in Wales, and found them generaUj in an 
efficient state. In several cases, however, the zeros of the thermometers had 
changed since the instruments were verified. At one station which had not 
previously been inspected the thermometers were found to have altered as 
foUows :— Dry +0°-6, Wet +0°-8, Maximum -f-0°-9, Minimum -0^-8, and 
the grass minimum as much as — 5°'0. In this last there was no appear- 
ance of fracture, and there was no spirit at the top of the tube. These 
variations show the importance of a frequent and periodical compariscm of 
the instruments, especially in melting ice or snow. For other information on 
this subject the Council refer to the Report which forms Appendix 11. (p. 94.) 

A new and revised edition of Ivsinmtinns for the observation qf Phenolog/i' 
col Phenomena was published early in the year, and a circular issued to the 
observers. New forms to correspond with the revised list and munbers 
of the Plants, Insects and Birds contained in the second edition of the 
Instructions have also been printed and issued to the observers. The report 
on these observations during the past year has again been drawn up by the 
Rev. T. A. Preston, to whose zealous and cordial oo-operation the Conaeil is 
much indebted. 

Besides the ordinary donations of books, a list of which is printed in 
Appendix YI., the Council have received from the executors of the late Mr. 
N. S. Heineken, of Sidmouth, a bequest of the MS. meteorologioal journals 
kept by him at that place from May 1886 to January 1868, and also a 
mitTim nm and minimum and an ordinary thermometer, together with a 
small metallic thermograph constructed by him. They have also received 
from the late Mr. Greaves, Past-President of the Society, the sum of J610 
towards the funds of the Society. 

The Papers read at the Meetings have been interesting and in8traotive» 
and quite equal in scientific value to those previously presented. 

The Annual Exhibition of Instruments at the March meeting was specially 
devoted to Meteorological Instruments which had been designed for, or 
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used by, Trayellere and Explorers. Several new instruments, constructed 
since the last exhibition were also exhibited. A complete list of the exhibits 
will be found at p. 174, Vol. IX. * 

The Council have arranged for an exchange of the Quarterly Journal with 
Science, a new weekly scientific journal, published at Cambridge, Massachus- 
sets, and an exchange of the Meteorological Record with the new EngHsh 
jonmal The Science Monthly, which was first published in November. 

The office-staff remains unchanged, and has improved in efficiency during 
the year, as the juniors have acquired greater knowledge of their work, and 
have been as assiduous in the discharge of their duties as in former years. 

The Library having grown rapidly during the last few years, and its 
value being therefore considerably increased, the Council have insured it for 
£1,000 instead of Jg500. As a considerable number of volumes require 
binding and additional shelves are urgently needed, it will be necessary to lay 
out a larger sum on the Library in 1884 than in 1888. 

The financial position of the Society was so fully discussed at the Special 
General Meeting held in December, that it is now only necessary to say 
that though the balance-sheet does not look so unfavourable as was then 
anticipated, the improvement is in appearance only, and is in consequence 
of several life compositions having been paid in. These payments are how- 
ever to be considered in the light of capital rather than income, and will be 
whoUy or in part invested in accordance with the general rule of the Society. 

The following summary for 1880-88 shows the total sum received in each 
year from the Fellows, and the mode in which the amounts were paid. The 
increased expenditure has been incurred chiefly on the Quarterly Journal 
and the Meteorological Record. 

1880. 1881. 1882. 1888. 

Snbsoriptbns ... £855 2 £899 6 6 £491 5 £425 8 

Entrance Fees ... 47 77 8 44 2 82 2 

Life Compositions 144 182 71 199 10 



Totals 546 2 608 14 6 606 7 657 



The Society has to deplore the loss by death of one of its Past-Presidents, 
Charles Greaves, M.Inst.CE., F.G.S., elected March 11th, 1851 ; and of 
five other Fellows — Francis Thomas Bircham, elected November 20th, 1878 ; 
Bey. Richard Drake, elected June 15th, 1881 ; William Scott, elected 
March 18th, 1874 ; Sir Charles William Siemens, D.C.L., LL.D., F.R.S., 
M.Inst.C.E., elected March 21st, 1888 ; and Professor Henry John Stephen 
Smith, M.A., LL.D., F.R.S., elected February 20th, 1878. 

The number of Life FeUows on the roll of the Society is 180, being an 
increase of thirteen in the year ; and of Ordinary Fellows 419, against 486 
last year ; and there are nineteen Honorary Members, thus making a total 
of 568. 



92 



RKPORT OF THE COUNCIL. 



Fellows. 


Life. 


Ordinary. 


Honorary. . 


Total. 


1882, December 81 ... 


117 


486 


18 " 

1 

+1 

• • • 

! 

• • • 

• • m 


671 


Since elected 


+ 8 
+ 12 
- 2 

• • • 

• • • 


+ 84 
-12 

- 4 
-29 

- 6 


+88 


- 6 
-29 

- 6 


Since compounded 

Deceased 

Retired 


Defaulters 




1888, December 81 ... 


180 


419 


19 ■ 


668 














APPENDIX I. 







Report of the Thermometer Screen CoMBfiTTEE. 

The Committee has mnch pleasure in submitting for the approval of the 
Council a pattern Stevenson Thermometer Screen, and it begs to append the 
following particulars as to its dimensions, &c. 

1. Material. — The Screen is constructed throughout of the best yellow 
pine, and all its different parts are put together with tenons, mortices, and 
brass screws, with the exception of the louvres, which are fastened together 
and secured in their places by brass rivets. 

2. Dimensions. — Its clear internal dimensions are : — Length, 18 ins., 
width, 11 ins., and height, 15 ins. 

8. Framework, — This consists of four comer posts, connected above and 
below by rails. 

The two front posts are 1^ in. square, 20} ins. long, and 19}^ ins. apart ; 
the two back posts are 1^ in. square, 19} ins. long, and 19^ ins. apart. 

The clear distance between the front and back posts is 12| ins. The 
under sides of the lower rails are all 1} in. above the bottom ends of the 
corner posts, and 1^ in. square in section. The upper rails are 1^ in. wide 
and 1 in. deep, and the clear space between the upper and lower rails 
measures 14 ins. 

4. Lonvres, — ^The Screen has double louvres. The outer louvres are 
2 ins. wide and ^ in. thick. The inner louvres are 1 in. wide, and \ in. 
thick. The double louvres are formed by nailing the inner louvres to the 
outer, in the manner indicated in the accompanying sketch (Fig. 1). The 

double louvres (or rather the outer louvres) are slipped into 
shallow grooves, \ in. wide, cut in the inner sides of the four 
comer posts of the screen at an angle of 46^ and \ in. i^Mui 
(i,e, \ in. from centre to centre, measured square to the 
groove). 

•At the two back inner comers of the screen the louvres are 
roughly mitred. 
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The external edges of the oater louvres are cut o£f so as to make them 
flash with the comer posts. 

5. Door. — The door, which forms one of the longer sides of the screen, is 
a rectangular frame of 1^ in. x 1 in. material, fitted with double louvres 
Bimilar to those above described. It is hung by its outer bottom edge to the 
lower front rail by two strong brass butt hinges, and closes with its outer sur- 
face flush with the comer posts. The door is fastened with a brass hasp, 
staple, and padlock. 

6. Bottom of Screen, — This is formed by three \ in. boards, 4 ins. 
wide, arranged longitudinally across the lower part of the screen as 
follows : — The centre or upper board is let in at each end flush with the top 
of the lower side rails, while the other two are 
screwed at •the ends to the under side of these 
same rails, in such a way that one overlaps the 
back, and the other the fiont of the centre board 
by i in. (Fig. 2). 

7. Rnof, — The roof is double. The inner roof 
is a board } in. thick, resting upon the upper rails, and cut away to receive 
the comer posts. It has ten 1 in. holes, driUed in it at equal distances all 
roimd, 2 ins. from the edge, as shown in the sketch (Fig. 8). 
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Fig. 3. 



The outer roof is a 1 in. board screwed on to the top of the comer posts, 
and also to a narrow bearing of wood } in. wide, running across the centre 
of the inner roof from front to back. Its under side is 1^ in. above the 
inner roof in front, and ^ in. above it at the back, and projects 2 ins. 
beyond the sides of the screen all round — thas leaving a clear space between 
the two roofs (Fig. 4). In order to partly close the 1^ in. space in front, a 
small lath } in. wide and ^ in. thick is fastened across the centre of it. 

8. Position of Thermometers, — The position of the thermometers in the 
kcreen is to be the same as described in the Hints to Meteorological Ob' 
servers, page 10. 

The upright for the dry and wet bulb thermometers, which is 2j^ ins. 
wide and i in. thick, is let into the middle of the back of the centre 
bottom board ; and those for the maximum and minimum thermometers are 
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■crewed to the front of it The upper endi of these nprif^te are Berewed to 
a fillet attached to the under side of the inner roof. 

9. Painting.— VreyiouB to being pnt together, all the difierent parts 
should be painted with two eoats of white lead paint ; and idieo complied, 
the whole screen should reeeiye a finishing coat composed of white ainc paint 
and copal Tarnish. 




APPENDIX n. 
Rbpobt of the Assistant Sbcbxtabt oh the Inspection op the Stations 

DURINO 1888. 

Abebtstwith, July 16. — This station was establisbed bj the Town GonncO 
in 1875, when the obserrations were promised to the Society. For some 
reason or other no returns were ever forwarded. I called upon Mr. Morris 
Jones, the Medical Officer of Health, who stiU carries on the observatioos, 
and arranged with him for the dimatological returns to be filled up and 
forwarded to the Society. In order to secure the records from January Isty 
I copied out, while there, the observations for the first six months of 1888, 
which have been printed in the Meteorological Record, but unfortunately, no 
further returns have been received. The instruments were in the same 
position as described in Vol. m. p. 58, and were in fairly good condition. 
A good deputy is required, as, owing to the observer being sometimes absent^ 
there are occasional omissions in the record. — Observer, Mobbis Jones. 

AiiNwicK, August 28. — ^Tho instruments were in good order. The baro- 
meter being in a small wooden shed and subject to a considerable range of 
temperature during the day, the observer was requested to remove it to a room 
in his house. — Observer, J. Linowood, F.R.Met.Soc. 

Belpeb, July 20. — The thermometers were in good condition ; the screen, 
however, required painting. The position is not very satisfactory, as it is 
rather confined by trees. The thermometric readings are made by the 
Misses Hunter. The rain-gauge was moved to a garden in the Matlock Road 
in April, 1882. As the exposure was very confined, one tree on the south- 
east subtending an angle of 58^, and another on the north 45^, the observer 
was requested to move the gauge on August 1st, fifteen feet further south- 
west, where the objects would only subtend an angle of about 25^. — Ohmrver, 
J. Hunteb, Junr., A880C.M.Inst.C.E., F.R.Met.Soc. 

Blackpool, August 14. — All the instruments were in good condition, and 
the observations appear to be very carefully made. The sunshine recorder, 
which has been obtained since the last inspection, is placed on the south-west 
corner of a wooden building at tho end of the North Pier. — Observer, C. T. 
Wabd, B.A., F.R.Met.Soc. 

Bolton, August IB. — This station is at Belmont Road, Sharpies, nearly 
three miles from Bolton. The ground slopes from north-west to south-east ; 
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tiukt on ihe north-wesi rising to a considerable altitude. A large reservoir lies 
to the north-west of the garden in which the instruments are placed ; the 
■onth-east hank» which is fifty feet high, being only about 200 or 800 feet 
distant. The thermometer screen is a home-made one, — in fact there are 
two screens, one inside the other, both having single louvres. There is a 
board at the back of the inner screen, to which the thermometers are fastened. 
The bulbs of the maximum and minimum were close to this board, so that 
there was not free circulation of air round them. The bulbs of the dry and 
wet were almost touching the board at the bottom of the screen. The mini- 
mum had been oiled all over, and was in a dirty condition. A rearrangement 
of the instruments was recommended, pending the adoption of the new 
]mttem screen by the Society. The thermometers had not been verified since 
1860 ; and on comparison their zeros were found to have altered as follows : — 
Maximum +0°-9, Minunum -0°'8,Dry +0°-6, Wet +0°-8, Grass Minimum 
— 6-^. The subsoil is clay. — Observer, Rbv. T. Maosbbbth, F.B.Met.Soc. 

Boston, July 21. — Owing to the serious illness of Mr. Hackford, the 
special observations at this station have not been regularly carried on. (Mr. 
Hackford died February 20th, 1884.) 

BuBOHiLL, July 12. — Since the last inspection a new rain-gauge has been 
obtained, and placed in a more open position than the old one, which is still 
observed. The instruments were in good order, but the thermometer screen 
required painting. — Observer, T. A. Chapman, M.D. 

BoxTON, July 19. — During the progress of the alterations at the Devon- 
'shire Hospital the instruments have been occasionally moved. They are now 
permanently fixed in their new positions. The barometer, which had given 
too high readings, was sent to London on June Ipt for repair and re-verifi- 
cstion, and returned on July 17th. A sunshine recorder has been obtained 
since the last inspection. — Obeerver, E. J. Stkes, M.B., F.B.Met.Soc. 

CAMDirr, July 14. — The exposure at this station, which is not very good, 
ifl becoming still more confined owing to the erection of the new Public Hall 
sboni seventy feet off on the south-east. The thermometer screen required 
painting. — Observer, W. Adams, F.B.Met.Soc. 

Cabmaxthsn, JuJy 14. — This station was in good order. On comparing 
the thermometer it was found that the zero of the dry bulb has risen 0^-1, 
sad that of the wet bulb 0^*8. Dr. Hoarder will most probably obtain one of 
the new pattern screens when it has been adopted by the Society. — Observer, 
G. J. Hkabbeb, M.D. 

Chsadlb, July 18. — ^The observer and his deputies were away at the time 
of my visit, but the instruments appeared to be in good order. The muslin 
on the wet bulb, however, required changing, and the thermometer screen 
psiuting. — Observer, J. G. Philips, J.P. 

Chsstbb, July 17. — ^The thermometers were in good order, but the screen 
required painting. — Observer, A. 0. Walker, F.L.S. 

Cbamlinoton, August 28. — This station is nioe miles north of Newcastle, 
seven miles south of Morpeth, and four miles from the sea-coast. The 
instminents are placed on a grass plot in the vegetable garden ; the exposure 
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is quite open from east-sonih-east to west, bnt there are some trees rather 
near on the north to east. As the rain-gauge was somewhat sheltered bj 
these trees, a more open site was selected for it. The gromid b leyel, and 
is only slightly nndnlating in the district. The snbsoil is day on stone, with 
coal below. — Observer, W. Bonallo, F.R.Met.Soc. 

Eenil WORTH, July 11. — This station was in good order. As Mr. Slade 
removed from Eenilworth at the end of Angast arrangements were sabseqnently 
made with Mr. S. Forrest for continoing the observations at Ladye's HiIL 
— Obseroer, F. Siade, F.K.Met.Soc. 

Lbaton, Jufy 17. — The observer was away firom home at the time of my 
visit, but the butler was left in charge of the instroments. He had, however, 
unfortunately not received sufficient instruction, and was therefore not 
making accurate observations. If he were properly trained, he would make 
an excellent observer, and the records would be more complete than they 
have hitherto been. The thermometer screen required painting. — Obserter, 
Rev. E. V. PiGOTT, M.A., F.R.Met.Soc. 

Llandudno, July 17. — The instruments were all in good order. The 
barometer had been sent to the maker, and cleaned since the last inspection. 
Dr. Nicol has recently started another (larger) thermometer screen, and a 
5 in.Snowdon rain-gauge in a vegetable garden on the other side of the road 
in front of his house, where there is a very open exposure. The results 
agree very closely with those firom the other instruments. — Obsercer^J. Niool, 
M.D., F.R.Met.Soc. 

Macclesfield, July 19. — The thermometer screen until about a fortnight 
before my visit had been painted green ; it is now painted white. The 
instruments were in good order. — Observer, J. Dale, F.R.Met.Soc. 

Oakamoor, July 18. — The instruments were all correct. Owing doubtlca§ 
to the lack of proper instruction, the observer appeared to have been liable 
to read the thermometers somewhat erroneously. I believe that in futora 
the readings will be taken more carefully. — Observer, G. Williams. 

Old Street, London, July 4. — This station, as explained in the Report 
of the Council for 1882,' is at St. Luke's Churchyard, Old Street. The 
instruments are on the south side of the church and very well exposed. 
Owing to the dusty state of the neighbourhood, the screen soon gets verj 
dirty ; it will, however, be painted as frequently as possible. — Obsetver, Rev. 

A. P. HOCKIN. 

Ross, July 13. — The covering for the wet -bulb was very dirty, and had 
not been changed for a long while. In other respects the instruments were 
in good order. Young rose trees are, however, growing up near the rain- 
gauge, and will require to be kept down. — Observer, H. Southall, 
F.R.Met.Soc. 

RouNTON, Auyust 24. — ^As the barometer was placed in a corridor exposed 
to the full morning sun, I requested that it might be removed to the end of 
the corridor which faces north, where the range of temperature would be 

1 Quarterly Journal, Vol. IX. p. 86. 
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ttttlL All the other instnuneots are placed in an encloHare twenty f(^> t in 
imekr in & large open field. The ground is level, bat slightly undulating 
IB the district. The instruments were all in good order. The subsoil is 
Aj.— OAtfiTtfr, I. LowTHiAN Bell, F.R.S., F.R.Met.Soc. 

ScALEBT, AvguMi 20. — The exposure is more open than at the last inspoc- 
tioD, as a nomber of trees have been cut down. The wet-bulb thcrmometc>.r 
111 not in good order, as the muslin was almost dry, and covered with 
inenutation of lime. The maximum was hunt; by a string, and liable to be 
daken by the wind. I readjusted this thermometer, and also put up a spare 
uximam. — Obiterver, R. A. Allison, F.R.Met.Soc. 

SciEsoaouoHy Augiut 24. — All the instruments were in good order, but 
on eomparing the thermometers it was found that the minimum read 0^*5 too 
kifji.— 0/#«Trtfr, A Rowntbee, F.R.Met.Soc. 

Seathwatte, AugtiH 16. — The spare maximum thermometer had not been 
loiking satisfactorily, as it was mounted with the bulb higher than the other 
end. This I remedied by altering its position. All the other instruments 
were in good order. — Obterrer, W. Dixon. 

Btafleton, August 20. — ^The minimum thermometer had a little spirit at 
ttetopof the tube, but all the other instruments were in good condition. 
The thermometer screen needed painting. — Ohuerver^ A. W. Stiblino, M.B., 
F.R.MGt.Soc. 

St. Michael's-on-Wtbe, August 14. — The maximum thermometer got out 
of order at the end of 1882, but was sent to the maker to be set right ; it is 
BOW in good working order. All the other instruments were in a satisfactory 
Ma.— Observer, Rev. P. J. Hobnbt. 

Strelley, Julg 20. — This station was in a satisfactory condition. — Observer, 
T. L K. Edge, F.R.Met.Soc. 

Waietieij), August 25. — This station was inspected last in 1878. On 
compariDg the thermometers it was found that all their zeros had changed, 
the maximum having increased as much as 0^*4. The screen was nearly 
black, and urgently required painting. Owing to the great prevalence of 
nnoke, the screen requires frequent painting. — \Jbserver, H. Clarke, L.R.C. P., 
F.R.Met.Soc. 
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APPEN- 

AbSTBACT of ReCXIPTS and ExFEMDirUBB 

Begeifts. 

£ a. dL £ $, d, 

BaUmoe from 1883 178 11 6 

Dividend on £800 M. a and L. B. 4i Debentnie Stock ... 86 7 
Do. £428 6s. ad. New 3 per Cento. 12 7 10 



Sabfloriptions for 1880 and former yean 4 7 

Do. 1881 6 

Do. 1883 14 10 

Do. 1888 896 11 

Do. 1884 6 

EntranceFees 88 3 

Life GompodtionB 180 

Donations l^ Life Fellows (Sir D. L. Salomons and 

Mr. H. 8. Wallis) 19 10 



47 8 6 



667 



Heteorologleal Offiee : — 

Copiesof Monthly Betnms 100 

Do. Annual „ ••••••• 2 10 

Do. Weekly „ 4 12 

Grant towards Inspection Expenses 36 

— ^ 183 3 

Bale of PaUieations 87 3 6 

Donation by the late Mr. C. Greayes , 10 



£1047 
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Dix m. 

FOB THX YSAE SNDINO DbCBMBBB SlST, 1888. 

' »^ ■ ■ 

Expbnditube. 

£ 8, d, £ 8, d. 
Journals de. : — 

Printing Nob. 45-48 , ,.. 119 9 

ninstrationB 23 14 6 

Antbon* Oopies 11 4 

Meteozologieal Reoord, Nos. 8-10 • 48 7 9 

Begistrar-G«naral*s Reports 8 8 

Type for Symbols 8 8 

BngnTing outline Charts of N. Atlantic and British Isles. « 6 10 



IHnting, (te, : — 

General Printing 34 14 3 

lost of Fellows and Instructions to Phenologioal Qbaarvers 19 4 6 

Forms 6 16 6 

BUtionery 10 15 7 

Books and Bookbinding 19 11 9 



A Hsistant-Seoretaiy 160 

Compaters , 119 18 



Ofke Experue$ :^ 

Bent and Housekeeper , «.... 48 10 4 

Fomitore, Goals and Insurance 7 17 11 

Postage 45 10 8 

Befresbments 14 1 7 

Bxhibition of Instmments 2 19 

Parcels and Petty Expenses 8 11 1 



Balamee : — 

▲tBankof England 230 2 11 

In bands of the Assistant^Seeretary 14 6 



%16 I 8 



81 2 7 



279 12 



125 10 2 



ObservaHana : — 

Inspection of SUtions 86^5 9 

Preparation of Agreement with the Rector and Ghoroh- 

wardens of St. Luke's, Old Street, E.G 6 9 6 

Obeerfers at Old Street and Seathwaite .... 7 2 

Jnstniments and New Pattern Stevenson Thermometer 

Screen 14 7 8 

64 14 11 

Porehase of £86 Zs. 8d. New 3 per Gents 37 



803 11 



244 3 5 



£1047 4 4 



Examined and compared with the yonobers and found correct. 

J. S. HARDING, \ ..., 

71* January, 1884. H. SOWBRBY WALLIS. J -*«^*'«'^»- 
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APPENDIX IV. 

Obituary Notices. ' , ° 

Mr. Charles Greaves was the eldest son of Charles Greaves, of St. Paul's^ 
Charchjard, and Charlotte, daughter of Robert Mylne, the architect of Old 
Blackfriars Bridge, who was for nearly fifty years surveyor to St. Paul's Cathe- 
dral, and engineer to the New River Company. He spent his early boyhood on 
Dartmoor, and was educated first at Cheam School, under Dr. Mayo, and 
afterwards, on his family removing to Devonport, under the Rev. H. A. 
Greaves, his father's cousin, who had recently been appointed head master 
of the Classical and Mathematical School at that place. Here he had among 
his fellow schoolmates Sir John Coode, Bishop Colenso, and Mr. Nathaniel 
Beardmore, President of the Meteorological Society in 1861, a sister of 
whom he married in 1851. In the autumn of 1882 he was articled Civil 
Engineer to Mr. J. M. Rendel. On the expiration of his pupilage, in 1887, 
he for some time was assistant to his uncle, Mr. W. C. Mylne, at New River 
Head, but soon returned to his old master Mr. Rendel. In January 1842 
Mr. Greaves went to Calcutta, and practised for the next five years in Bengal, 
returning in 1847 to England. In 1851 he was appointed successor to Mr. 
Wicksteed as Engineer to the East London Waterworks Company. This he 
raised by unfailing energy and unremitting toil from a comparatively small 
undertaking to a prominent position among the great water companies of the 
Metropolis. 

It is not the place here to enumerate the extensive engineering works 
carried out by him in this connection. The main point of interest to 
the meteorologist is to place on record the fact that he was the first to recog- 
nise the importance of ascertaining the true amount of evaporation from large 
bodies of water. This he determined approximately by cstablishiug in 1859 
a gauge 1 yard square and 1 foot deep, which was kept afloat and 
partially immersed in a quiet part of a stream on the premises of the East 
LfOndon Waterworks, at Lea Bridge. The surface of the water within was 
kept from 8 to 7 inches below that of the water without. It was exposed to 
all weathers and any addition or abstraction of water was duly recorded, none 
being made without necessity. By combining together the observations in the 
ordinary closed rain-gauge and those of the floating gauge, an absolute 
measure of evaporation from a water surface representing as nearly as 
possible the surface of a river, lake or reservoir, is obtained. Ho also estab- 
lished at the same place a series of '' Dalton gauges " for finding the perco- 
lation of the rain through various soils, the first of which was sot in 1851. 
In 1875 Mr. Greaves retired from the more active duties of Resident 
Engineer, and became Consulting Engineer to the East Loudon Waterworks 
Company. He was elected a Fellow of the Society on the 11th of March, 
1851, became a Member of Council in 1860, and again occupied a seat 
at the Council table in 1877. In the year 1878 he was elected President, 
which post he held for two years, and from this time he devoted his attention 
almost exclusively to meteorological studies. In the summer of 1878 he 
went the round of, and inspected, the Society's stations ; and in the autumn 
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of tlie^skioe year arranged for and bore the expense of a connie of six Lectures 
oi^Xetebrology, which he sabseqaentlj pablished in a Yolnme entitled Modem 
MdSorology, 

.'• Mr. Qreaves, while porsninghis meteorological investigations, at a later date 
became strongly impressed with the important inflnence on climate resulting 
from the distribntion of aqueous vapour, and studied with deep interest 
hygrometry and other kindred matters having reference to rain, and the 
formation and condensation of vapour in the air by changes of temperature. 
With this object he constructed charts showing lines of equal moisture, which 
he maintained were as much needed in meteorology as isobaric lines. In 
studying hygrometry he had in view an important object toward the accom- 
plishment of which this branch of meteorology greatiy aided him. Having 
allotted all available rainfall stations to their respective watersheds, Mr. 
Greaves was enabled to compute the probable quantity of water deposited on 
the various watersheds, and the approximate discharge of their respective 
rivers. But in order to arrive at a more exact estimate of water available, 
Mr. Greaves conceived the idea of estimating by percolation experiments, 
carried out by himself and others, the water absorbed by the soil, and also 
the amount lost by evaporation, and by these means of making a nearer 
approach to the exact volumes of water discharged by the various rivers after 
percolation and evaporation had taken place. To hygrometry Mr. Greaves 
looked for assistance in the ^computation of the amount of evaporation from 
water, and turned his attention to obtaining the vapour tension of the air and 
the vapour tension due to the temperature of the water. The deduction of 
the former from the latter gave a computable value which he termed ** ten- 
sional difference,*' and this eventually was shown to bear a definite propor- 
tionate relation to the actual amount of evaporation from water. Mr. Greaves 
contended that the rate of evaporation from water did not result prindpaUy 
frx)m dryness of the air, but was in a material degree owing to what has been 
already referred to as tensional difference. 

Mr. Greaves was a Vice-President of the Society in 1880 and 1881, but 
retired from the Council in the latter year on going to live at BunhiU, Gleve- 
don, in Somerset. Here he died of heart disease after six months* illness, 
on the 6th of November 1888, greatiy regretted by the many friends which 
his unfailing generosity, his kindly manner, and genial ways had secured. 

Sir Charles William Siemens, D.C.L., LL.D., F.R.S., &c., was only 
elected into the Society on March 2l8t, 1888, and died on November 19th of 
the same year. It would be impossible and inappropriate to attempt to sketch 
here the history of the remarkable life which began at the littie town of Lenthe 
in Hanover on April 4th, 1828, and ended to the regret of tens of thousands in 
November 1888. It would be almost equally impracticable to give even a 
catalogue of his inventions ; but, diverse as they at first appear, each and all 
are covered by the definition '* applications of physical science to the practical 
needs of mankind." Siemens was an exceptionally good physicist, engineer, 
and man of business ; and to the combination of these qualities his remarkable 
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saeeess was due. Sir William had not given much attention to meteorology 
until the last year or two of his life. His knowledge of the varying resistance 
offered by the same wire at different temperatures led to the invention of 
Siemens's electrical thermometer, of which a ftdl description is given in the 
Journal of the Society of Telegraph Engineers, Vol. HI. (1874), p. 296, and 
of which he presented a beautiful specimen to this Society for use on the 
tower of Boston Church, as described in the Quarterly Journal^ Vol. IX. 
p. 88. During the autumn preceding his greatly regretted death Sir William 
began a series of experiments upon anemometers, and was studying the 
action of Robinson's cups within a short time before he passed away. 

PB0FK88OB Hbnbt John Stbfhen Shith, F.B.S., of whom, if of any one, 
it eoold with truth be said " nihil tetigit quod non omavit^'' could hardly be 
classed among active meteorologists, as his chief connection with the science 
arose from the official position of Chairman of the Meteorological Council, 
which he held from June 1877 until his unexpected death in February 
1868. 

That, however, he had studied the subject thoroughly at an earlier period, 
was sufficiently evident from the questions put by him to several witnesses 
before the Royal Commission on Scientific Instruction in 1870 ; and when, 
as a result of the Treasury inquiry into the Meteorological Office in 1876, 
it was determined to appoint a council of management, Prof. Smith was 
selected as the most fitting chairman. 

There could not have been a better appointment. He at once threw him- 
self into his new duties with painstaking energy, and gained the personal 
affection of every one who came under his influence. As to the business of 
the Councfl, the meetings were generally held at fortnightly intervals, and 
in each alternate week he usually devoted an entire day to the office 
business, coming up specially from Oxford for the purpose. He never 
Bussed a meeting during his Presidency, and never attended one without a 
long and careful previous study of the agenda, and an equally careful subse- 
quent examination of the minutes before they were sent to press. 

As representative of the Council, he attended the International Meteoro- 
logieal Congress at Rome in 1879, where his extreme courtesy, combined 
with unerring tact, were acknowledged on all hands to have been most 
important flEUjtors in the carrying to a successful issue of more than one 
deUcate negotiation which arose during the proceedings. 

The pages of this Journal are hardly a fitting place to notice his transcen- 
dent mathematical or classical attainments, which have been dealt with 
elsewhexe, and which place him among the most remarkable men of the 
eentory ; but we may quote the closing words of his obituary notice in the 
Athenmum : — " No one, probably, has ever had a larger circle of private 
friends to lament his loss. He had all the gifts which win and preserve 
attachment ; not only sincerity, constancy, depth of feeling, and liveliness of 
sympathy, but a sweetness and nobility of nature to which no words can 
render adequate testimony.'* 
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He died after a short illness on the 9th Fehruary, 1888, at the age of 56 ; 
leaving an only sister to hewail his loss. 



APPENDIX V. 
List op Books Purchased. 



British Association — Report for 1875. 8vo. (1876.) 

Companion to the Weather Glass. (1796.) 

De Fonvielle, W. — Thunder and Lightning. 8vo. (1868.) 

Du BouiJ^Y, T.- The Summer of 1862. 8vo. (1862.) 

Encyclop-(EDIA Britannica, Ninth Edition, Vols. XV. and XVL4to. (1883.) 

Harris, Si r W. S., F.R.S.— A Treatise on PVictional Electricity. (8vo.) (1867.) 

Jordan, W. L.— The Elements. Vol. I. 8vo. (1866.) 
.—The Winds and their Story of the World. 8vo. (1877.) 

Leigh, J. — Directions for insuring personal safety during Storms of Thunder 
and Lightning. 12mo. 

London Medical Record. — ^Wliere to take a Holiday. 4to. (1883.) 

Meteorological Tracts (Miscellaneous). Collected by the late C. V. 
Walker, F.R.S. Three Vols. 

Murray, J. — A Treatise on Atmospherical Electricity. 12mo. (1830.) 

Prout, Dr. W., F.R.S. — Chemistry, Meteorology, and the Function of 
Digestion considered with reference to Natural Theology. 8vo. (1834.) 

Rhind, a. H.- Egypt ; its Climate, &c. 8vo. (1856.) 

Scott, R. H., F.R.S. — Meteorology at Home and Abroad. (Longman's 
Magazine.) 8vo. (1«83.) 

The Science of the Weather in a Series of Letters and Essays. Edited 
by"B." 8vo. (1867.) 

" Times " Register of Events in 1882. 8vo. (1883.) 

Tomlinson, C, F.R.S.—Thc Frozen Stream. 8vo. (1862.) 

' .—The Rain-Cloud and the Snow-Storm. 8vo. (1875.) 

.—The Tempest. 8vo. (1861.) 

Ulliac-Tremadeure, Mdlle. — Astronomic et M6t^orologie. 8vo. (1855.) 

Usill, G. W. — Statistics of the Water Supply of the principal Cities and 
Towns in Great Britain and Ireland. 4to. (18ftl.) 

Varenius, Dr. B. — A Complete System of General Geography. Two Vols. 
8vo. (1765.) 



APPENDIX VI. 
Donations Received from January 1st, to December 81st, 1888. 

Presented hy Societies, Institutions, &c. 

Adelaide, Observatory. — Meteorological Observations, 1880. 

Adelaide, Botal Society of South Australia. — Transactions, and Pro: eedings, and 
Beport, Vols. IV. and V., 1880 to 18b2. 

Batatia, Observatory. — Rainfall in the East Indian Archipelago, 1882. 

Berlin, E. Preussische Statistiscaen BuREAU.^Prenssische Statistik, LXXI., Br> 
gebnisse der meteorologischen Beoba^htungen im Jahre, 1882. — Ueber den jfihrlichen 
Gang der Temperatur in Norddeutschtand. By Dr. G. Hellmann. 

Bombay, Meteorological Office. — Brief Sketch of the Meteorology of the Bombay 
Presidency in 1881. 

Brisbane, General Beoister Tffice. — Beport on the Vital Statistics, Oct. 1882, to 
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Sept. l8a3.~Yital Statistics, 1882. Twenty-third Annual Report by the Registrar- 
General. 

Bbussels, L*AoAi>&MiE RoTALS DBS SCIENCES.— Ann uairo, 1882, 1883. — Bulletins. 
3me Series, Tomes L-V. 

Brussels, L'Obsbbyatoibb Rotal. — ^Annuaire, 1883. — Bulletin M6t6orologique, Deo. 
1882 to Nov. 1883. 

Caibo, 8ocii:T6 Eh^diviale de G&oobaphie.— Bulletin, S6rie 11., Nos. 2 to 4. 

Calcutta, Meteobolooical Office. — Indian Meteorological Memoirs, Vol. II., Part 
1. — Registers of Original Observations reduced and corrected, Jan. 1882 to Feb. 1883. 
— ^Report on the Administration of the Meteorological Department of the Government 
of India in 1881-82.— Report on the Meteorology of India in 1881. By H. F. Blanford, 
F.R.S. 

Calcutta, St. Xavieb*s College Obsebvatobt. — Meteorological Observations, July 
1882 to June 1883. 

Cape Town, M bteobolooical Commission. — Report for the year 1882. 

Caps Town, South Afbican Philosophical Society. — Transactions, Vol. II. Part 3. 

Chbistiania, Editino Committee of the Norweqian North- Atlantic Expedition, 
1876-1878.— Chemistry, I. On Solid Matter in Sea- water. II. On Oceanic Deposits. 
By L. Schmelck. — Meteorology. By H. Mohn. — Zoology. Mollusca, I. Buccinidod. 
By H. Friele. 

Chbistiania, Nobske Meteorolooiske Insttfut. — Jahrbuch fiir 1882. — Oversigtover 
Yeirforholdene i Norge i Aaret 1882. 

CoPKNHAOEN, Danske Met bobolooiske Institut. — Annuaire M6t6or()logique, 1880, 
Part 2, and ISSL^BuUetin M6t6orolugique du Nord, Dec. 1882 to Nov. 1883. 

Cobooba, Oficina Meteobol6oica Aboentina. — Anales, Toino III. 

Cbacow, el &. Stebnwaete. — Meteorologische Beobachtungen, Nov. 1882 to Oct. 
1883. 

DuBLDT, Genbbal Reoisteb Office. — Eighteenth and Nineteenth detailed Annual 
Beports of the Registrar-General of Marriages, Births, and Deaths in Ireland, 1881 and 
1882.— Weekly Keturns of Births and Deaths, Vol. XIX. No. 51 to Vol. XX. No. 51. 

Dublin, Rotal Dublin Society. — Scientific Proceedings, Vol. III. New Seriea, Part 
6.— Scientific Transactions, Vol. I. Series II. Parts 15 to 19, Vol. II Fart 2. 

Dublin, Rotal Irish Acadeht. — Proceedings, Polite Literature; aiul Antiquities, 
Vol. II. Ser. II. No. 4 ; Science, Vol. III. 8er. II. Nos. 9 and 10. — TranHaetions, 
Polite Literature and Antiquities, Part 5 ; Science, Parts 1 1 to 13. 

Edinbuboh, Genebal Register Office. — Quarterly Returns of the Births, Deaths, 
and Marriages registered in Scotland for the four quarters ending Sept. 30th, 1883. — 
Supplement to the Monthly and Quarterly Returns. 1882. 

Falmouth, Royal Cobnwall Polytechnic Society. — The Fiftieth and Jubilee Report, 
1882. 

FiuME, I. R. AccADEMiA oi Mabina. — McteoroIogical Observations. Nov. 1882 to 
Oct. 1883. 

Geneva, Soci&Ti DB GfeooBAPHTE.—Le Globe, 4rae S6rie. Bulletin, Tome I. No. 4 
to Tome II. No. 2. M6moires, Nos. 1 to 3. — Travaux de P Association des Soci6tt'js 
Suisses de Geographic dans sa deuxidme session H Gendve le 29, 30, et 31 Aout, 
1882. 

Gbeenwich, Royal Observatoby. — Report of the Astronomer-Royal to the Board of 
Visitors, 1883. — Results of the Magnetical and Meteorological Observations, 1881. 

Hamburg. DBUTircHB Seewabte. — Monatliche Uebersicht der Witterun^, July 1882 
to March 1883.— Wetterbericht, 1883. 

Kew, Obsebyatobt. —Reports of the Eew Committee for the years ending Oct. 31, 
1882, and 1883. 

Leipzig, KOniol. Sachs. Meteobolooische Institut. — Jahrbuch, 1883, Er&te 
Lieferong. 

LIcoN, Obseetatobio del Colegio. — Resumen de las Observaciones Meteorologicas. 
Nov. 1882 to Feb. 1883. 

Lisbon, Socikdade de Geographla. -Boletin, 3a S4rie, Nos. 6, 7, 10 to 12, and 4a 
6erie, Nob. 1 to 3. — Expedi^ao Scientifioa & Serra da Estrella em 1881, Secgao de Me- 
teorologia, relatorio do Sr. A. C. daSilva; Sec9ao de Botanica, relatorio do Sr. Dr. 
J. A- Henriques. — La Question du Zaire.— Lea Institutions de Prevoyance du Portugal 
par C. Ck>odolpbim. 

London, Abt Union. — Reports of the Council for the years 1882 and 1883. 

London, Genebal Registeb Office.— Annual Summary of Births, Deaths, and 
eaoses of death in London and other great towns, 1882.— QuHrterly returns of 
Marriages, Births, and Deaths, for the four quarters ending Sept. 30th, 1883. — Weekly 
Betoms of Births and Deaths, Vol. XLIII., No. 52, to Vol. XLIV., So. 51. 

London,Indu Office. — Account of thn Operations of the Great Trigone metrical S;ir- 
▼ey of India, Vols. VlLto IX. 

London, Meteobolooical Office. — Abstract of Meteorological Register for 1880 to 
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1882, at Prince Edward leland. — Annaes do Observatorio do Infante d. Imik, 
1879.— Annual Reports of the Trastees of the New York State Librair, 1880-89. — A 
Sailing Directory for the Ethiopio or South Atlantic Ocean. By A. O. FindlAj. — Bidng 
till Kannedom af Finlands Natnr och Folk ntgifna af Finska Vetenskapa-Sooie'telM^ 
HSftet 37 and 88.— British Storms. By T. Stevenson.— BoUetin qnotidien deTAlglSrie, 
Dec. 16, 1882, to Nov. 15, 1883.— Calculations of Densities and ExpanaionB, No. 5.<~ 
Charts of Winds and Currents in the Gulf of Guinea. — Daily Weather BeportB, 1881^^- 
t)aily Weather Beports of the Revenue and Agricultural Department, India, Jan. it 
1881, to June 30, 1883. — Die Babnbestimmung der Wirbelstiirme duroh Nanmdfirter. 
Von E. Knipping.— Hansa, Vol. XI. No. 16.— Hourly Beadings, April 1881 to Manh 
1882. — Jahrbuch der meteorologisohen Beobachtungen der Wetterwarte der Ifa^de- 
burgisohen Zeitung, 1881 und 1882. — La Riforma Gregoriana del Calendario. Dal 
P. G. 8. Ferrari. — Lieut. Fergusson's Charts of Winds and Currents in the Bad Sea 
and Gulf of Aden. — Meteorological Atlas of the British Isles. — ^Meteorological Obaarra- 
tions made at Hiroshima and Osaka, Japan, July to Dec. 1883.— Meteorological Obser- 
vations taken at Southport, April 15, 1882, to Oct. 5, 1888. — Meteorok^ieal Obsarva- 
tions taken at the Imperial Meteorological Observatory, Tokio, Japan, Jane to Oet. 
1882. — Normalorter filrdie Taifunein den chinesisohenundjapaniscnenGewftssem des 
Jahres 1880. Yon E. Knipping. — Note on the Report on the Meteorology of Kergoeleii 
Island, published by the Meteorological Council, 1879. — Note sur certaines Tempfiisi 
Hivemales de I'Al^rie, par Prof. J. Fouitfet. — Observations M6t6orologiques dn Beseaa 
Africain, Ann6e 1880. — Observations M6t6orologique8 faites k Saint-MartinHle-Hinx, 
France, par H. Carlier, Dec. 1881 to Nov. 1882.— Postos Meteorologioos, July to Deo. 
1877, and Jan. to Dec. 1880.— Rainfall Tables of the British Isles for 1866 to 1880.— 
Report of the Second Meeting of the International Meteorological Committee, held at 
Copenhagen, August 1882.— Reports of the Astronomer- Royal for Scotland to the Board 
of Visitors at the Royal Observatory, Edinburgh, for 1852, 1858, 1861, and 1802.— 
Siebenundsechszigster Jahresbericht der naturforschenden Gtosellsehaft in Stnden, 
1881-82. — Singapore Meteorological Returns, 1881. — Sulla Bifrazione. Memoria di A. 
Dorna. — Sun^ine Records of the United Kingdom for 1881. — The Mean Ptessoreolthe 
Atmosphere over the Globe, Part I. January, July, and the Year. By A. Badian.— 
The Meteorology of Ceylon in 1881.— The Quarterly Weather Beport, 1876, Part XL* 
and 1877 and 1880, Appendices and Plates. — The Regulation of the Waters of the 
Jura. By C. de GrafFenried.— The Winds of the Globe. By Prof. J. H. GolBn. — 
United States. Beport of the Commissioner of Agriculture for 1881 and 1882!.— 
Weekly Weather Reports, Vol. V. No. 61 to Vol. VI. No. 61. 

London, Botaij Aobioultural Society.— Journal. New Series, VoL XIX. 

London, Rotal Astbonomical Socibtt. Monthly Notices. Vol. XLIII. No. 2, to Vol. 
XLIV. No. 1. 

London, Rotal Botanic Society. — Quarterly Record, Nos. 12 to 15. 

London, Royal Institution of Gbeat Bbitain.— Proceedings, No. 75. 

London, Boyal Society. — Proceedings, Nos. 222 to 226. 

London, Sanitaby Institute op Gbeat Bbitain. — Transactions, Vol. IV. 

London, Society op Abts. — Journal, Nos. 1672 to 1628. 

London, Society op Public Analysts.— The Analyst. Jan. to Nov. 1888. 

London, Society op Telegbaph Enoinebbs and op Eleotbicians. —Journal, N<MU 45 
to 49.- List of Members, 1883. 

London, Wab Opfice.— Army Medical Department Report for the year 1881. 

Madbid, Sociedad Geoobapica. — Boletin. Tomo XTTT. No. 6, to Tomo XV. No. 8. 

Mablbobouoh College Natubal Histoby Society. — ^Beport for 1882. 

Melboubne, Obsbbvatoby. — Monthly Record of Results of Observations in Meteoro- 
logy, Terrestrial Magnetism, &c., Jan. 1882 to June 1883. 

Melboubnb, Royal Society op Victobia. — Transactions and Proceedings. Vol. XIX. 

Mexico, Mdjistebio db Fomknto. — Boletin. Tomo VII. No. 96 to Tomo VIIL 
No. 189. — Bevista Cientifica Mexicana. Tomo I., Nos. 24 and 25.— Bevista Menaoal 
Climatologica. Tomo I. No. 14 to Tomo 11. No. 2. 

Michigan , State Boabd op Healtb. — Meteorological Beports from Observations 
made at the State Capitol, Lansing, Dec 10, 1882, to Dec. 1, 1888.— Michigan Crop 
Beport, Dec. 1882 to May, and July to Nov. 1883.— Tenth Annual Report of the 8eoro> 
tary for the fiscal year ending Sept. 30, 1882. 

Milan, Rbale Ossbbvatobio di Bbeea. — Metodo di Hansen per Caloolare le Portor- 
bazioni dei Piccoli Pianeti intiframente riluso ed originalmente esposto, da Prof. A. 
Venturi. — Osservazioni Meteorologiche Orarie ottenute da Stmmenti Begistratoiri 
durante r anno 1881. Bilevate e Calcolate da C. Fomioni.— Sui Temporali ossorvnti 
ndr Italia superiore durante V anno 1878. 

Milan, B. Spbcola di Bbbba. — OBservazioni Meteorologiche, 1882. 

MissouBi, Weatheb Sbbvice. — Notes on American Earthquakes. No. 12. By Prof. 
C. G. Rockwood. 

MoNCALiBBi, AssoGiAZioNE Meteorolooica Italiana. — BoUsttino Decadioo pnbblioato 



REPORT OF THE COUNCIL — APPENDIX TI. 107 

per ciira dell* Osseiratorio Centrale del Beale Collegio Carlo Alberto in Moncalieri, 
Aug. 1882 to July 1883.— Bollettino Mensaale pubblioato per cara dell' Osservatorio del 
Beal Collegio Carlo Alberto in Moncalieri. Serie II. Vol. II. No. 7 to Vol. 111. No. 8. 

MoNOALiBBi, Obsbbyatobio B. C. Cablo Albbbto. — I Assemblea G^nerale dell' 
A«8ociasione Meteorologioa Italiana nella Citta di Napoli, dal 25 Sept.— 1 Oct. 1882. 

Munich, E. B. Mbtbobolooischb Central-Station. — Beobachtnngen der meteoro* 
logieohen Stationen im Eon. Bajem, Jahrgang IV. Heft 3 to Jahrgang Y. Heft 2.— 
Uebersiohtflber die WittemDgsyerhaltnisse imKon. Bayem, Nov. 1882 to Nov. 1888. 

Munich, E. Stxbnwabtb. — Meteorologische und magnetisohe Beobaohtnngen, 1882. 

Knw Tobx, Cnmtbal Pabx Obsbbtatobt.— AbstractB of Begiaters from Self -Beoording 
Inatroments, Not. 1882 to Oct. 1883. 

Pabzb, Bubbau Central M&TieoBOLOOTQUB ns Fbancb.— AnnaleB, 1877 ; 1879, Parts 2 
imd 8; and 1880, Parts 1 to 4.— Bulletin International, 1888. 

Paris, L'Obbbbyatoibb de Montbouris. — ^Annuaire, 1883. 

Paris, SociiTi: MiTioROLoaiQus db France. — Annnaire, March to Oct. 1882 ; and 
Jan. to Ang. 1888. 

Philadelphu, Ambbicar Philosophical Society. — Proceedings, Nos. 110 to 112. 

Prague, E. E. Strrnwartb. — Astronomische, magnetische and meteorologische 
Beobaohtnngen, 1882. 

Bio db Janeiro, L*Ob8ebyatoirb Impbbi4L. — Annales. Tome I , Description de 
rObserYatoire. — Bulletin Astronomiqne et M6t^rologiqae, Got. 1882 to Sept. 1888. 

Bomb, Ufficio Centrale di Mbtboroloou Italiana.— Annali, Serie II., Vol. III., 
1881 ; BoUettino MensUe, July 1881 to May 1882. 

BoTTERDAM, SocitTfc Bataye DE Philosophib £xp6bimbntalb. — Programme, 1882. 

Mt. Pstbbsbubo, Imperial Academy op Sciences. — Commnnioations from the Inter* 
iiRlional Polar Commission. Part 4. 

St. PNrEBSBURa, Phtsisaliscbes Central Opsbryatobium. — Annalen,l88l, Theil H. — 
Meteorolo^isohe Beobachtnngen angestellt anf Schiffen der mssisohen Flotte. Band I. 

San Fbbnando, Instituto y Obsbbyatobio db B£abina. — Anales. Secoion 2a. 
ObMrfRciooes Meieorol^gioas, Anos 1879, 1881 and 1882. 

Stockholm, Metbobolooiska Cemtral-Anstaltbn. — ^Handledning Yid Meteorologiska 
Obeenrationers AnstiUlande af £. Edlond. 

Stonyhurst College OBSBBYATOBT.'Besnlts of Meteorological and Magnetical 
Obflenratione, 1882. 

TiFEiis, Phtsixalischvs Obsebyatorium. — Meteorologische Beobaohtnngen, 1881. 

Tono, UNtYEBSXTT. — Measurement of the Force of GrsYity at Sapporo f Tesso). 

Torino, Assooiaeione Meteobolooica Italiana. — ^Atti della Prima Riunione Meteoro- 
logiea Italiana. 

Toronto, Maonbtic Obsbbyatobt. — General Meteorological Kegister, 1882. 

ToBONTo, Mbtbobolooical Opficb. — Monthly Weather ReYiew,NoY. 1882 to Oct. 1888. 
— Beport of the Meteorological Senrice of the Dominion of Canada for the year 1881. 

Upsala, Obsbryatoirb db L'UNiYEBsrri. — Bnlletin M6t^orologique Mensuel, Vol. 
XIY., Ann^e 1882. — Marche des Isothermes en automne dans le nord de TEurope. Par 
A. G. Hogbom. 

Utbboht, E. Nbdbrlandsch Metbobolooisch Instituut.— 'Meteorologisoh Jaarboek 
Toor 1882. 

Vienna, E. E. Centralanstalt pCr Metbobolooib und Erdmaonbtismus. — Beobach- 
tnngen, NoY. 1882 to Oct 1888.— Jahrbnoh, 1879 ; 1880, Part 2 ; and 1881, Part 1. 

ViBiiNA, Obsterrbichische Gbsbllbchapt Ft^R Meteobologib. — Zcitsohrift, Jan. to 
Dee. 1883. 

WASHiNcnoN, Chief Signal OmcE.—Annual Beport of the Chief Signal Officer for 
the fiscal year ending June 80, 1880. — Daily Bulletins of Weather Reports with the 
Srnopees, Indications and Facts, Sept. to Dec. 1877. — History of the United States 
Kgnal SerYioe. — Memoranda on International Scientific Co-operation in Meteorology, 
Magnetism, etc — Monthly Weather ReYiew, Oct. 1882 to Feb. and April to Sept. 1883. — 
The Use of the Speotrosoope ill Meteorological Obseirations. By W. Upton. — Work of 
the Signal SerYice in the Arctic Regions. 

Washington, Smithsonian Institution. — Annual Beport of the Board of Begents 
for the year 1881. 

Watiobd, HEETioBDSHtRB NATURAL HiSTORY SociETT. — Transactions, Vol. I. Part 2, 
•nd YoL n. Parts 2 to 8. 

WEILIN0TON OoLLBGE, NATURAL SCIENCE SocisTT.— Thirteenth Annual Report, 1882. 

Wblliboton, N. Z., Reoistrar-Gbnbral's OFncB.~Besults of a Census of the 
Golony of New Zealand taken for the Night of the 8rd of April, 1881.— Statistics of 
the Colony of New Zealand for the years 1881 and 1882. 

York, YoBKEHtns Philosophical Society. — Annual Report for 1882. 

Zi-Ka-Wbi, L'Obsbryatoibe MAONtTiQus bt M^tbobologiqub. — Bulletin Mensuel, 
March and April 1888. 
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Presented by Individnals. 

Airy, Sir G. R., F.B.S.—Monthly Means of the Highe«t and Lowest Diurnal Tem- 
peratures of the Water of the 'Ihainep. 

Aldriooe, E. G. — The Isle of Wight as a Health Besort By J. Groyes, ]i£B.~Tbe 
Weather of March. 1883. 

Bahrt, Dr. F. W.— Cyprus. Beport hy Her Majesty's High Commissioner for 1880.— 
Second Annual Report of the Sanitary Commissioner with the Government of Copras 
for the year 1881. 

Bbntley, B. — Bentley*8 Snow Melting Bain-Gauge. 

BiNYON, J. B. — ^Bainfall at Blackrook, Co. Cork, 1865-83. — Remarks on the Weather 
at Blaokrock, Co. Cork, in 18^2. (MS.) 

Bolton, C. P.— Weather at Halfway House, Co. Waterford, 1882. 

Bryan, W. B. — Meteorological Begister kept at the Honourahle East India 
Company's Observatory at Madras,1822-1843. — Baiofall at several Stations in the Con i- 
ties of York and Lancaster, 1882. 

BrcHAN, A. — Meteorology. (Prom the Eneyelopadia Britanniea,) 

BuRDER. Dr. G. P.— Thirty Years' Rainfall at Clifton. 

BusiN, P. — Misura dellc altezze mediante il barometro. — Sui tipi isobarici italiani. 

Casella, L. — List, with Noteo, of Standard Meteorological Instruments for Obser- 
vatories, Travellers, &o. — Tables for showing Heights, for use with an hypsometer. 
— The Bain-band in the Spectrum, with a few directions as to the best mode of 
observing it. — The Whipple-Casella Universal Sunshine Becorder. 

Chisto.ni, Dr. C— II Barometro Normale dell' Ufficio Centrale di Meteorologia 
Italiana oonfrontato con Barometri Normali e con Barometri Campion! di Instituti 
Scientifici Stranieri. — Misure Magnetiche eseguite in Sioilia nel 1881. 

Clark, L. — A Treatise on the Transit Instrument. 

CoRBETT, y. W.—On Water-Gauge, Barometer, and other observations taken al Sm- 
ham Colliery during the time the Maudlin Seam was sealed up. 

Dale, J. — Poretelling the Weather. 

Db Bort, L, T.— Sur I'hiver de 1879-80. 

De.nza, p. p. — Amplitudine della Oscillazione Diuma della Declinazione Magneliea 
ottenuta all' Osservatorio del B. CoUegio Carlo Alberto in Moncalieri negli anni 1879 e 
1880. — D6termination des Valeurs absolues duMagnetismeTerrestre en Italic. — ^Intomo 
alia Aurora Polare del 31 gennaio 1881. — La Meteorologia ela Fisica Terrestre al III. 
Congresso Geografioo Intemaziomle di Vi'hozia. — Lois de la Variation Diume, de 
TElectricitd Atmosph^rique & Moncalieri. — Lois G^n6rales des Variations de rEleolrioit6 
Atmosph6rique — Organisation de rAsRociation Mot^orologique Italienne.— Snlla Con- 
neHsione tra le Eclissi di Sole ed il Magnetismo Terrestre. — Variation de la D6oli- 
naison Magn^tique d6duite des Observations r^guli^res faites k Moncalieri. 

Dickson, E. B.— Weather Beport for Auckland, New Zealand, during 1882. 

DoYLK, P. — Prospect of Artesian Borings in the Bellary District. 

Eaton, H. S. - B^sum6 des observations m^t^orologiques faites pendant I'annde 1881, 
en quatrp points du Haut Bhin ct des Vosges. Par G. A. Him. 

Ferrabi, Dr. C. — Osscrvazioni dei Temporali Baccolte nel 1880 e relative atodic 

FiNEMAN, C. G.— Sur la Trombe du 7 Juin 1882 dans la valine de Saby. 

Fines, Dr. — Bulletin M^t^rologique du D6partement des Pyr^n^es-Oiientales, 1878 
to 1882. — Des Froids de Dccembre 1S71 i!k Perpign an.— Difference de Temp6ratare ob- 
servge k la Ville et k la Campagne k Perpignan. - M6t6orologie et Maladies Il6gnant8 ob- 
serv6es k Perpignan pendant I'annee 1869. — Notes sur la Climatologie du Housaillon. 
— Vent, sa direction et sa force obscrvdes k Perpignan. 

Fox, W. L. — Tables of Sea Temperature, Bright Sunshine and Climate of Falmonth 
for the year 1882. 

Glydb, £. E. — Abstract of Meteorological Observations made at Babbacomba, 
Torquay, during 1882 — Meteorological Summaiies for Sept. 1882 to Oct 188S, mada 
at Babbacombe, Torquay. 

GosLiN, S. B.—Whttt shall we DrinV ? 

Hall, M.— Jamaica Bainfall from about 1870 to the end of 1879. Parts 1 and 9.^ 
Jamaica Weather Beport, Nov. 1882 to Oct. 1883. 

Hambero, Dr. H. E. — Resum6 af mett'orologiska observatloner i Gyda-viken i Teatra 
Sibirien.— Sur la Variation Diume de la Force du Vent. Part 3. 

Hankinson, B. C. — Weather at Bed Lodge, Soutliampton, Deo. 1883 to June, and 
Aug. to Nov. 1883. (MS.) 

Uann, Dr. J. — Bericht iiber die Fortschritte der geographisohen Meteorologie.— 
Ueber die klimatischen Verbal tnis^e von BoBnien und der Herzegowina. 

Habvey, Bev. C. W.-Bainfall in Herts, Dec. 1882 to February 1883. 

Heineken, the late Rev. N. S. (Beqncst.) — Climate of Sidmouth. Tables of Daily 
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Max. and Min. Temperatures and Bainfall, 1868 to 1878.^Meteorological Tables for 
1854, 1856 and 1863, oompiled from observations taken at Wakefield Prison. By W. 
£. Milner. — On the Climate and Medical Topography of Sidmouth. By J. D. Jeffery. — 
BeadingB of the Rain Gauge at Well-Head, Halifax, Yorkshire, 1829 to 1861. By J. 
Waterhoose.— Begisters of Meteorological Observations made at Sidmouth from May 
1836 to Jan. 1868. (MS.)— Tables of the Climate of Sidmouth. By W. H. Cullen, M.D. 
—The Climate of Sidmouth. By W. H. Cullen, M.D. 

HiLDEBBANOssoify Db. H. H. — Samliug af bcmarkelvedagar, teoken, marken, ordsprak 
och skrock rorande vaderleken.~Sur la Distribution des Elements M6t6orologiques 
aatour des Minima et des Maxima Barom6triques. v 

Hoffmann, Pbof. H. — Phanologische Beobachtungen aus Mittel-europa. 

HopsiNBON, J. — Meteorological Observations taken at Wansford House, Watford, 
during 1881 and 1882.— Miscellaneous Bural Notes, 1882. By G. Roberts.— Beports on 
Phenological Phenomena observed in Hertfordshire during 1880 to 1882. 

HuNTBB, J., JuNB. — ^Weekly Summaries of Meteorological Observations at Helper, 1883. 

Jacksok, Louis D*A. — Simplified Weights and Measures. 

KAMMBBaiANN, A.^H^sumd M6t^rologique des Pann^es 1881 et 1882 pour Gkn^ve et 
le Grand Saint-Bernard. 

Lauohton, J. E.— The Earth in Meteoric Shadow. By B. A. Proctor. 

Iiswis, C. T.— Dr. Taylor on the Climate of Pau. 

Lit, Bsv. W. C. — Note on a proposed scheme for observation of the Upper Clouds. 

Looxis, Pbof. E.— Contributions to Meteorology. Eighteenth and Nineteenth Papers. 

Habcei, Dr. W., F.R.S.— Southern and Swiss Health Resorts. 

Marriott, W.— The Weather and the Crops. By W. H. Eley. 

B£awlbt, E.— The Bo8arian*s Tear Book, 1883.— The Weather of 1882 as observed 
in the neighbourhood of London.— The Weather of Nov. 1882 to Oct. 1883. Meteoro- 
logieal Observations taken at Addisoombe, Croydon. 

McLani)6Bobouoh, J. — Meteorology of Bradford for 1882. 

Hbllish, H. — Summary of Meteorological Observations at Hodsock Priory, Worksop, 
1875 to 1882. (MSO 

IIbrrifibld, Dr. J.— Meteorological Summazy for Plymouth, 1882. 

MujLRR, S. H.— The Shipwrecked Mariner, Vol. XXIX. 

Hoorb, a. W.— Four Tears* Gales at Douglas, Isle of Man. 

MuBRAT, J.— Report on the Scientific Results of the Voyage of H.M.S. Challenger 
during the years 1878 to 1876. Narrative, Vol. II. 

Nicholson, Db. A. W. — Michigan and its Resources. — Some Meteorological Aspects 
of Ventilation. — Some of the Dangers to Health pertaining to Pioneer Life.—The 
Causation of Intermittent Fever. 

Niooii, Db. J.— Llandudno. (Reprint from the London Medical Record.) 

Oricbrod, Miss E. A. — Report of Observations of Injurious Insects during the year 
1883, with methods of Prevention and Remedy, and Special Report on Wireworm. 

Obxeboo, G. W.— Rainfall at Teignmouth, 1882. 

Pagb, Db. H.— Meteorological Observations made at Redditoh, 1880 to 1882. (MS.) 

Philips, J. C. — Original Traces from Self-recording Aneroid Barometer, 1883. 

Pbbston, Bbv. T. a.— Wiltshire Raiufall, Dec. 1882 to Nov. 1883. 

Princb, C. L. — Aurora Borealis of Oct. 2, 1882.~Liberti Fromondi Meteorologi- 
oonuiL Libri Sex.— The Great Comet of 1882. — The Sammary of a Meteorological 
Jooxnal kept at Uckfield, 1848, 1852-54, 1856, 1857, 1859, 1861, 1862, 1864 and 1867; 
and at Crowborongh Beacon, Sussex, 1874. 

Baoona, Pbof. D. — ^Andamento Annuale della Pressione Atmosferica. — Sulle ore 
delle Maasime e Minime Yelocitill Assolute del Ycnto in Modena. — Sul Periodo Diumo 
deUa Slettridti Atmosferica e della Corrente Tellurica Ascendente. 

Baxsat, a.— The Scientific Roll, Nos. 10 aud 11. 

Baulin, Pbof. Y.— M^t6orologie Algdrienne. Sur le r6gime pluvial de I'Alg^rie 

ridant la p6riode ddoennale 1871-80. — Observations Pluviom6triques faites en France 
1871 6 1880. 

Bopbr, W. — Statistics of Lancaster Bainfall and other Local Meteorological Infor- 
mation.— Weather Sayings, Proverbs and Prognostics, chiefly from North Lancashire 
(First and Second Editions|. 

Rowbll, G. a.— Artificial Aurora and Production of Rain. 

Saint-Martin, Capt. P.~Dc Tlnst^ation du Pluviom^tre. 

Sawtrb, F. E. ^Brighton Rainfall.— St. Swithin and Rainmakers. — Sussex, Natural 
History, Folk-Lore and Superstitious. 

Schick, Capt. A.— Mitthellungen fiber einen Taifun bei Yokohama und Yeddo am 
8 Sqpt. 1860 und einen vom 18-20 Aug. 1869. 

• SooTT, R. H., F.R.S.— Elementary Meteorology.— Grundziige der Meteorologie. Von 
Prof. H. Mohn. — Les Grandes D^oouvertes faitus en Physique depuis la fin du XVIII« 
8i6cle. Par C. Montigny. — Storm Warnings. — Weatlier Knowledge in 1883. 

ScuoDBR, 8. H. — The fossil White Ant^i of Colorado. 

MXW 8KBIBB. — ^VOL. X. I 
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SiLYEB, S. W.— Catalogne of the York Gate Oeographioal and Colonial libraxy.— 
The ColoDies and India, 1883. 

Smith, H. — Bainiall : Besnlts of Twenty -five Tear's Obsenrationfl at Hull. 

Shell, H. S.— An Accoont of Ezperiments to test the accnracy of Begistering Ane- 
mometers. 

SoLANDEB, E.— Om isforhallandena i SyerigeB rinnande yatten. 

Stokes, J. — Annual Beport of the DeYonshire Hospital and Bnxton Bath Gharitjfdr 
the year 1882. 

Stvonb, G. J., F.B.S.— British Bainfall, 1882.— Note on the Establishment and 
First Besnlts of Simoltaneons Thermometrio and Hygrometrio OhserTatiaiia at 
Heights of 4 and 170 feet, and of Siemens' Electrioal Thermometer at 260 feet above 
the groond.— Serrizio Meteorioo-Agrario, Anno IIL, Nos. 20 to 28.— Symona*! Monthly 
Meteorological Magazine, 1888. 

Tabbotton, M. O.— Meteorological Observations at Nottingham, 1883. 

Tatlob and Fbahcis, Messes.— Taylor's Calendar of the Meetiiiga of the Sdentifio 
Bodies of London for 1883-84. 

The Editob.— • Ciel et Terre,' Vol. HI. No. 21 to Vol. IV. No. 20. 
„ * Nature,' Nos. 688 to 739. 

„ * Science,' Vol. I. Nos. 1 to 45. 

„ * The Sanitary Engineer,' Vol. IX. No. 1. 

„ * The Science Monthly,' Vol. I. Nos. 1 and 2. 

„ • The Telegraphic Journal and Electrical Beview,' Nob. 2S7 to 318. 

Todd, H. — Meteorologies Summary of Observations made at the Observatcnry, Cam- 
bridge, during 1882. (MS.) 

Tbipe, Dr. J. W.— Meteorological Observations taken at the Hdtel Belvedere, Davos 
Platz, Aug. 15, 1882, to March 31, 1883.— Beport on the Sanitaiy Conditioii of the 
Hackney District for the year 1882. 

Tybbb, B.— The Meteorology of Cheltenham during 1882. 

Watebs, A. W.— Observations made in St. Moritz, in the Winter 1882-8. 

Whipple, G. M. — Meteorology, or Weather Knowledge : its Progress and Modem 
Aspects. — The Year-Book of Photography for 1883. 

Wise, De. A. T. T.— Wiesen as a Health Besort in Earlv Phthisis. 

WoEiKOFF, Dr. A.— B^sultats des observations sur la Vitesse du vent en Bnssie et 
p^riode diurne de cet dl^ment (printed in Bussian).— Ueber die Grdsse der t&glicheo 
Warmeschwankung in ihrer Abhangigkeit von den Localverhaltnissen. 

Wbaggb, C. L.— The Autumn and close of 1879 in the vicinity of the Staffordshire 
Moorlands. 
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The Meteorological Office.— Lieut.-Gen. R. Strachey, R.E., C.8.I., P.R.8.1 
Chairman of Council ; Robert H. Scott, M.A., P.R»S., Secretary ; Captain H. 
Toypbee, F.R.A.S., Marine Superintendent ; Nav. Lieut. C. W. Baillie, FJLG.8., 
Assistant t)o. 

Marine Meteorology. — The investigation into the meteorolofflr of the North 
Atlantic for the period from August Ist, 1882, to August Slst, 1883, has been the 
Ivork of the Marine Department during the year. The office has been able to 
collect a very copious amount of information, thanks to the ready cooperation of 
shipowners and captains, who have either supplied forms filled up, or afibrded 
facilities for the extraction of data from their logs. Up to date 10,502 forms. have 
been received for the thirteen mohths, which gives an average of 808 forms for 
each month ; 2,563 ships have co-operated in sending in these forms. The chart- 
ing of this immense mass of observations is progressing steadily and satisfacltorily. 

The Charts of the Surface Temperature of the three oceans have been engraved, 
and the work will now appear at once. 

The inquiry into the distribution of barometrical pressure over all the oceaofl 
has made good progress. The charts for the month of August have been 
completed, and others are in an advanced state. To give some idea of the 
amount oi work which this inquiry entails, it may be stated that for the Atlantie 
alone, for the month of August, the chart contains the results of the discussion 
of 79,000 observations. 
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It may be of interest to the Fellows to learn that the office has compiled an 
Index snowing the amount of data existing in its possession for every two- 
degree square over the entire ocean. 

The Barometer Manual (Ed. 1871) having been long out of print, the Council has 
been requested by the Board of Trade to prepare a new edition of this little work 
■Qitable for the use of candidates at examinations in the Merchant Service. The 
Manual is now completed, and will appear about Easter under the title of The 
JBaromeUr Manual for Seamen, 

Weather Telegraphy, — ^There is nothing new to be reported in the work of this 
department. 

Land Meteorology of the British Isles, — ^The engraving of the continuous 
corves for the seven observatories for the twelve years 1869-80 has been com- 
pleted, and the Council have announced that these curves will not be reproduced 
m future. The arrears of the Quarterly Weather Report are now in process of 
being cleared off. The volume of engraved curves for 1878 contains an impor- 
tant paper by Gkn. Strachey, on the calculation of cumulative temperatures for 
agricultural purposes, on the principles proposed by Alphonse de Candolle. It is 
^oposed to introduce tables giving these Temperatures in the Weekly Weather 
JSeiort for 1884. 

In the Parliamentary Report of the Office for the year 1882-3, it was announced 
that the Council proposed to discontinue four of their self-recording observatories. 
Of these, that at Armagh has ceased operations, Stonyhurst and Glasgow are 
being carried on by the respective authorities at the stations, and as regards 
Falmouth, the Royal Cornwall Polytechnic Society has undertaken to erect a 
new observatory in a situation more favourable than that of the present building, 
and accordingly an observatory at Falmouth will be continued. The Returns 
from the Stations of the Second Order for 1879 have appeared. The volume for 
1880 is in the press. It will contain returns from several Scotch stations, ob- 
tained from the Scottish Meteorological Society.^^pn^ 1^^ 1884. 



Royal Observatory, Greenwich.— W. H. M. Christie, M.A., P.R.S., Astro- 
nomer Royal. — ^No important change has been made in the Meteorological 
Department of the Roval Observatory during the past year. 

The time-scales of all the photographic registers, both magneticnl and 
meteorological, being now of the same length, excepting those of the dry and wet 
bulb thermometers, it was desirable that the same length of scale should bo 
introduced also for these instruments. Adaptation of the old apparatus was, 
however, hardly practicable, and since, in other points, some changes might be 
naefully made, it was resolved to construct a new apparatus, designed so that 
whilst still retaining the same character, the register of the wet bulb should 
be immediately under that of the dry bulb. Messrs. Negretti and Zambra have 
^e new apparatus in hand, and it is hoped that before many months it will be at 
work. 

The use for the photographic records of Morgan and Kidd*s " Argentic- 
gelatine*bromide-paper *' is still continued, with great success. 

The observations of temperature of the river Thames (brought to a conclusion 
in the year 1879 in consequence of the police ship at whicli the observations 
had been made being moved from the stream on to the river bank) have during the 

Sast year been recommenced, the Corporation of London having requested Mr. 
ymons to organise a • Meteorological Station at the Foreign Cattle Market, 
Deptlbrd, including -thermometers for river temperature. The observations of 
riTer temperature made by Mr. Philcox, clerk of the market, are reported weekly 
to Greenwich Observatory, and included in the meteorological' return supplied 
tharefroih to the Registrar General. They will be also inserted in the volume of 
Orwenwwh Obeervationi.^March 19/A, 1884. 



Royal Observatory, Edinburgh. — Professor C. Piazzi Smyth, P.R.S.E., 
Afltronomer-Royal for Scotland. — During the past year the computation of the 
bi-diamal meteorological observations of six towns and fifty-five town and 
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country stations of the Scottish Meteorological Society for the monthly and 
quarterly returns of the Registrar-General of Births, Deaths, &c., in Scotland, 
has been performed as usual. 

The Rock thermometers are recorded, as heretofore, once a week. The small 
daily Meteorological Register connected with the Time Signals is steadily kept up; 
and the Astronomer finds it advisable to keep another small but special Meteoro- 
logical Register at his private house, wnerein Rain-band Spectroscopy is a 
distinct feature. 

He has also communicated to the Royal Society, Edinburgh, a rather long 
discussion on certain cases of " Bright clouds on a dark night sky,** wherein the 
importance of extra care in wet-b^b hygrometrical observations ia brought out 
very vividly. — Jan. 15, 1884. 



Kew Observatory. — G. M. Whipple, B.Sc., F.R.A.S., Superintendent-^The 
several self-recording instruments for the continuous registration respectively d 
atmospheric pressure, temperature, and humidity, wind (direction and velocity), 
sunshine, and rain, have been maintained in regular operation throughout the 
year. The tabulations of their traces, copies ot all the eye observations and 
weatiier notes, have been transmitted weeklv to the Meteorological Office as usual 

Observations have been made on favourable occasions with the Stewart actino- 
meter on the Observatory lawn, and the results communicated to the Meteoro- 
logical Council, who defray the cost they entail. Owing to the rarity at Kew of 
the occurrence of periods of perfectly clear sky sufficient in duration for a 
satisfactory experiment with Stewart's apparatus, the Conunittee have instituted 
inquiries with a view to obtaining other actinometers, constructed on thermo- 
electrical principles, for comparison with it. 

With a view of investigating the causes of the differences in the readings of 
black bulb thermometers in vacuo^ the Superintendent obtained on loan nt>m 
Messrs. Negretti and Zambra six of these intruments constructed according to 
his suggestions. They were after verification arranged on a stand on the 
Observatory lawn, beside the Observatory standard of reference, and read daily 
during the summer months. The observations hare been discussed, and the 
results indicate that the discrepancies observed in the readings of this class of 
instrument are mainly to be attributed to want of uniformity in the sizes of the 
thermometer bulbs, and in the amount of lampblack with which tiiey an 
covered. A paper giving a detailed account of the experiment was read by the 
Superintendent before the Society at the December Meeting.* 

At the request of the Meteorological (Douncil, a series of experiments have 
been conmienced with Captain Abney's Photo-Nephograph, described in the 
Report of the Council for 1881. Two of the cameras, with their tripod stands, 
have been received at the Observatory, a base line of 180 yards has been marked 
off on the level path leading across the park from the Observatory, and a carriage 
for conveying the battery and reels of wire constructed. A code of signals has 
been arranged to enable the observers at the cameras to work in accordwice with 
each other, and several successful pairs of cloud negatives have been obtained, 
but no steps have yet been taken towards the permanent installation of tiie 
apparatus at the Observatory. 

The observations of the maximum and minimum temperature of the aurfaee 
water of the pond, which were taken for the late Mr. Greaves daily at 9 a.ni., wen 
discontinued at his request on May Ist, and the results were forwarded to him. 

The experiments on the fall of temperature of the lower layers of the atmos- 
phere at sunset, instituted at the suggestion of Professor Tyndall, were 
terminated on February 16th. 

The number of instruments verified during the past year aoniounted to about 
9000, again showing a considerable increase as compared with the preceding year. 

The Committee have reccntlv revised the regulations for the verification of 
graduated instruments, fixing a linear value equal to 001 in. or 0*25 mm. as the 
limit to which corrections are to be assigned to scales intended to be read by the 
unassisted eye. 

1 Quarterl$ Journal, Vol. X. p. 4A. 
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From time to time comparisons have been made between the two Welsh 
Standard Barometers and Newman No. 34, the working Standard of the Obser- 
vatonr, and their relative values have been found to remain unchanged. Mr. F. 
Waldo, of the United States Signal Department, beine instructed by Major- 
General W. B. Hazen, Chief Signal Officer, to compare l£e Standard Barometers 
of their Department with the European Standards, visited the Observatory in 
July, and made a lengthened comparison of two Standards by Fuess, which he 
brought with him, with the Observatory Working Standard, Newman No. 34. 
The results of his comparison have not yet been communicated to the Committee, 
but Dr. Chistoni, of the Italian Meteorological Service, has published in the 
Annals delia Meteoroiogia an account of the results of his comparisons of 
Kew and other Standard Barometers, which indicates a very close agreement 
between them.' — January 1884. 



Radcuffe OsssRyATORY, Oxford.—- E. J. Stone, M.A., F.R.S. Radcliffe 
Observer. — ^The meteorologicial observations have been regularly made on the 
same plan as last year. The self-recording instruments have been in satis- 
factory operation, and the photographic curves are very good. Frequent readings 
of the standard instruments are taken by the assistant on astronomical duty 
dnring the night for check of the photographic curves. 

On July 16th the small anemometer, which had become worn, was replaced by 
a new one by Negretti and Zambra. 

The rain-gauges have been periodically tested, and are in good order. 

The meteorological results for 1881 are rapidly passing through the press, 
and those for 1882 are under discussion. 

Eye-readings taken during 1883 are reduced, and six months* curves from the 
self-recording instruments are (excepting the barograms) tabulated. 

Atmospheric Pressure, Temperature, and Rainfall, have during the past year 
been slightly above the average. 

Weather reports have been supplied daily (by telegram) to the Meteorological 
Offiee ; bi-monthly to the United States Signal Office ; monthly to the Regis- 
trar General, Midland Naturalttty and the local newspapers ; yearly for insertion 
inSymons's British Rainfall ; and to many meteorologists by request. 

The atmospheric disturbance caused by the recent eruption at Java is dis- 
tinctly shown on the barometric curve.— ^on. 1884. 



Cambridge OBSERyATORY. — Professor J. C. Adams, M.A., F.R.S. — The 
meteorological work at this Observatory has been carried on as in former 
years. The observations are made at 8 a.m., 2, and 6 p m., and telegrams are 
sent OTery morning to the Meteorological Office. 

No change has been made in the instruments. 

A half-yearly Summaiy has been drawn up, and published in the Cambridge 
Ckromele. 

On three days during the year over 1 inch of rain was measured : June 21st, 
1-186 in. ; June 25th, 1-271 in. ; and September 29th, 1*210 in. The mean 
reading of the barometer for the year was 29*949 ins. The mean yearly reading 
for dry bulb thermometer 48°*8, wet bulb 46°'5, maximum 57°*0, and the mini- 
mam 40^7. The highest temperature tor the year was 82^*0 on June 30th ; and 
the lowest, 16^*5, on March 9Ui. The amount of rainfall for the year was 26*231 
ins. ; and the number of rainy days 175 The average rainfall from last twenty 
yeazs was 23*767 ins. ; and number of rainy days, 173. The total number of 
boars of bright sunshine was 1,546. — Jan. 16M, 1884. 



Stonthurst College OBSERyATORv. — Rev. S. J. Perry, M.A., F.R.S. — 
DariDg the past year, a considerable time has been devoted to the extra meteoro- 

l AnaMnMtofthispftpQf wasprlntediiit]ieQiMff«rl^/oipr»a/,Vol. IZ.p. 6$. 
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logical and magnetic work nndertaken for Dr. Wild of Bt. Petersburg in con- 
nection with the International Polar CommiBsion of 1882-83. No change hii 
been made in the routine duties of the past years, the photogn^hie registration 
oi the principal data of the meteorological and magnetic instniments being al- 
ways continued, along with as many daily drawings of the solar surface and 
measures of the chromosphere and spot spectra as the weather will permit. 

A large number of first-class instruments for meteorology, magnetism, and 
astronomy have been procured for the Kev. F. Vines, director of the Havana Ob- 
servatory, and all are now in use at that important station of the West Indies. 

A meteorological observatory has also been started at St. Ignatius* College, 
Malta, the director being the Kev. J. Scoles, S J. A complete set of meteoro- 
logical instniments was sent out at the beginning of the year^ to this new ob- 
servatory, and they have been in constant use since the beginning of May. The 
results obtained will be printed as a supplement to the Annual Report of the 
Stonyhurst Observatory. The usual reports and results have been forwarded 
during the year to the Meteorological Office, to the Registrar-General, to the 
Frencn Meteorological Society, to the Upsala Observatory, to the Signal Senriee 
Office, U.S., and to such journals and inaividuals as have applied mr infbrma- 
mation. The reduction of our solar observations is now occupying our chief 
attention. — Jan, 22nd, 1884. 



^ 



Thb Gbbat Stobm of Januabt 26th, 1884. By William Habbiott, 
F.R.Met,Soc., Assistant Secretary. 

[Read February SOth, 1884.] 

The Storm which was experienced in these Islands on Jannaiy 26th, 1884, 
was so remarkable for its violence and large area, as well as for the nnpie- 
cedentedly low reading of the barometer at its centre, that a brief aoooont of 
its history may perhaps not be uninteresting to the Fellows of the Bqyal 
Meteorological Society. 

It is almost beyond doubt that the fortnight comprised between Jannaiy 
19th and February 1st has been the most stormy period on record of late 
years in the North of Scotland. 

On January 19th a very remarkable storm passed over the North of 
Scotland, and the Orkneys and Shetlands. At 2 p.m. the barometer reading 
at Stomoway was 80*27 in. and at 6 p.m. it was 80*17 ins., bat at 10 p.m. 
the mercury had fallen to 29*21 ins., i,e. a fall of 0*96 in. had ocenrred m 
four hours, being at the average rate of 0*24 in. per hour. This is probably 
the most rapid fall of the barometer ever recorded in the British IslandB. At 
Sandwich in the Orkneys, the anemometer on the morning of the 20tli re- 
corded a wind movement of 100 miles from 7.60 to 8.66 a.m., being at the 
rate of 92*8 miles an hour. This is the highest velocity ccmtinaed over so long 
a period of time known to have occurred in this country. 

This storm was followed by another on the 20th, and by a third on the 21st; 
both of them pursued nearly the same course. 

On the 2drd a depression passed across the south of Scotland from West 
to East, and caused considerable loss of life and property. Another 
depression^ passed to the nortb of Scotland on the ni^ of ibe 24th, and 
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moved away to the eastward on the 26th. These depressions were followed 
on the 26th by the one which forms the snbject of this paper. 

Isobaric charts have been prepared for each hour from 9 a.m. on the 26th 
to 8 a.m. on the 27th ; and by this means the special features of the storm 
have been ascertained, and its coarse tracked across the country. Figs. 1 
to ff give the charts for every three hours from noon to midnight. From 
these charts it will be seen that the centre of the depression reached the 
north-west coast of Ireland about noon, and moved in a north-easterly 
direction across the north of Ireland and the middle of Scotland, reaching 
Aberdeen by about midnight. Its rate of progress was therefore about thirty 
miles an honr. 

The pressure at the centre of the depression was exceedingly low, the 
readings of the barometer being below 28*0 ins. all over Scotland from 
6 to 11 p.m. The lowest reading (yet reported) was 27*882 ins. at Ochtertyre 
near Crieff at 9.45 p.m. 

On referring to the charts it will be seen that the region of lowest pressure 
embraces a large area, and that the isobars over the middle and north of 
Scotland are wide apart. This is borne out by the anemometer records, the 
velocity falling to fifteen miles an hour at Aberdeen at midnight, and to nine 
miles an hour at Sandwick, in the Orkneys, at 1 a.m. on the 27th. 

Thunderstorms occurred on the south-eastern side of the depression, and 
travelled in an easterly direction at the rate of about thirty miles an hour 
across the souUi of Ireland and the greater part of England to the east coast. 
These thunderstorms were most probably associated with a subsidiary de- 
pression, which was no doubt the cause of the bulging out of the isobars over 
the south of England. 

AnoUier peculiarity was a very sudden rise in the reading of the barometer 
oyer the southern part of England directly after the minimum had occurred. 
The changes at several of the stations were as follows : — 

In. 

Babbacombe 6.18 to 6.22 p.m. rise of -08 

Hodsock 6.10 to 6.16 p.m. „ *06 

Isleworth 7.24 to 7.81 p.m. „ *05 

Camden Square, London 7.88 to 7.41 p.m. „ '06 

Green^ch 7.86 to 7.66 p.m. „ -09 

Geldeston 8.46 to 8.62 p.m. „ -06 

The Scotmum of January 81st contains an interesting account, furnished 
by Mr. Omond, of the Storm on the summit of Ben Nevis, 4,406 ft. above 
the sea. The foUowing are the barometer readings for the 26th (corrected 
for temperature only) : — 

Ins. Ins. InB. 

Noon 24082 6 p.m. 28*418 9 p.m. 28196 

1p.m. 28*824 6 „ 28-864 10 „ 28228 

2 „ 28-648 7 „ 28-244 11 „ 28-282 

8 „ 28-641 8 „ 28-179 Midnight 28*880 

4 ,, 28-448 8.80 „ 28-178 
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The loveit reading, 28-178 ins., occurred at 8*80 p.m., while abont the 
Bome time the loweit reading at Fort William (the low level Btation)) redooed 
to sea level, was 27*467 ins. or 4-291 ins. higher than at the top of the Beo. 

At noon tlie temperatnre on the annunit of the monntais waa IS" ; but 
from that time nnUl 10 p.m., no observations conld be taken on aoooont ttf 
the tarj of the gale. At 10 p.m. the temperatnre was 22°. The direotion 
of the wind at noon waa Bonth-east, force 10 ; at 7 p.m. it waa atill blowing 
from the Bonth-east, force 8 ; but at 10 p.m., after a brief calm, it shifted to 
Gast-norUi-east, force 4. During all this time snow and fog with heav; 
drift were prevalent. While the baromet«r was foiling most n^dly, Mr. 
Omond took obaarvations every qnarter of an hour, though with considerable 
diffienlty on aoooimt of the " pumping " of the mercury, the viol^oe of the 
gale 08 it paased over the observatory cansing a constant pulsation of the ut 
inaide the room. The pumping amounted to abont 0-1 in. Had the meronry 
gone down 0'2in.lowerit would have been beyond the BC»Ie of the infltnunent, 
although this waa specially constructed for the station. The reading of the 
barometer on October 16th, 1888, the day the observatory was c^pesed, wu 
S0-944 ioB, Tlaa gives an obaer^ed tw{£a of fi'771 ins. at that level. 
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In ccnmeciion with the thermometer readings, it may be mentioned that at 
1 p.m. Mr. Omond made an attempt to get at the screen. Tying a rope 
round his waist, the end of which was held by an assistant within the porcdi, 
Mr. Omond crept oantioosly out from the shelter of the observatory ; but so 
great was the violence of the gale that he could make no headway against it, 
and was glad to return. At 7 p.m. another attempt was made. The 
observers got as far as the soreen, but found it impossible to read the thermo- 
meters owing to the blinding drift lashing in their faces. At 10 p.m. it was 
ealm enongh for Mr. Omond to go out alone, and the reading of 22°, recorded 
above, was obtained. 

Table I. gives the hourly readings of the barometer, reduced to sea-level, 
at ten stations in various parts of the country. These readings are all from 
mercurial barometers. A very large number of barometer readings have 
been received from all parts of the British Islands, and have been utilised in 
the preparation of the charts, but as these are not continuous, they have not 
been included in the Table. 

TABLE I. 

BOUSLT BbADIKOB of tub BaEOICETEB (bBDUCED to SeA-LsTEL) FBOM 9 A.M. 

Jahuabt 26th to 9 A.M. Januabt 27TH. 



Hour. 



i6th. 9ajii. 


«o .. 


Noon 


I p jn. 


2 „ 


3 If 


4 H 




7 .» 


9 ti 


10 „ 


11 »f 
27th. Bficlnt. 


I a.m. 


2 „ 


3 *> 


4 .1 


5 •• 

6 „ 


7 .» 

8 „ 


9 .. 



Ins. 

28*67 

•5» 

'39 

'34 

•40 

•39 

'43 

'49 

•55 

•59 

•«4 
•69 

•74 
•77 

•S2 

*8S 

•93 

•95 

2899 

29-03 

•04 
^9 

•10 

•12 

2913 



g 

I 



Ins. 
29*26 

*22 

'I5 
29*05 

28*95 

•85 

'73 
•63 
•65 
•71 

•73 

•77 

•79 

•83 
•86 

•92 

28*97 

29*01 

•06 

•09 

•10 

•17 

*2I 

•24 
29-23 



lUB. 

2932 
•30 
*26 

*i8 

*II 

29*03 

*86 

•75 
•65 

•54 
•60 

*6i 

•64 
•68 

•71 

•74 

78 
•82 

•87 

*92 

28*96 

29*00 

•05 

29*08 



Ins. 
29*30 
•29 

•^5 
•19 

•12 

29*04 

28*96 

•78 
•67 

•57 
•60 

•60 

*62 

66 

•70 
•74 
•78 
•81 
•86 
'92 

•95 
28*99 

2904 

29*08 



Ins, 
29*18 

*20 

24 

'21 

•15 
2007 

2899 

•90 

•79 
•70 

•57 
•48 
'50 
•49 
•53 
•55 

•59 
•63 

•65 

*68 

•73 

•79 
•84 

•89 
28-93 



Ins. 

29*08 

2902 

2897 

-84 

•73 
•60 

•45 

•30 
•27 

•»5 
•»3 

*2I 

•a3 

•45 

•30 

•35 
•4' 
•47 
•5» 
•57 
•64 
68 

•75 
28-78 





• 


d 







^ 


i 


J 


A4 





Ins. 


Ins. 


2899 


28-88 


•94 


-82 


•87 


•74 


•76 


•61 


•64 


•45 


•48 


•»5 


•31 


28-08 


•15 


ra 


*ii 


*o6 


.70 


2802 


•55 


27-97 


•45 


•93 


•43 


•89 


•51 


•93 


*62 


27*98 


•70 


28-07 


( 83) 


•14 


a7-93 


-22 


28*04 


'^9 


•10 


•34 


•19 


•36 


-27 


•51 


•34 


„'54 


•40 


28*59 


»8-44 






Ins. 
2887 

•85 
*8o 

•75 
66 

55 
•40 

*22 

28*05 

27-92 

82 

*72 

-61 

•5» 



-8 



a • 
* . 



•81 

27-91 



Ins. 



28-69 






2767 

•55 

•45 
-40 

40 
•46 
•51 
•55 
•58 
67 

•74 
•80 

. • 
27*98 



A violMit gale was experienced all over the British Islands, but it was most 
^$re in the north of England and Irelan4,and the south of Scotland, where 
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the isobars were closeat together. The greatest tabnlated hourly velocities 
of the wind at each station were : — 
26th 11 a.m. 

5 p.m. 70 
8p.n 

8&4p.m.58 
4 p.m. 

6 p.m. 
6 p.m. 

Table II. gives the velocity of the wind for each hour from 9 a.in. on the 
26th to 9 a.m. on the 27th at fifteen Btations, The velocities are given ia 
figures on charts 1 to 6. 



miles at Valencia 


26Ui 6 to 7 p.m. 68 milee at areeawieh 


., Holjbeal 


,, 6 p.m. 


tie 


, Sand^ck 


„ Falmontii 


1, 7 p.m. 


m 


, Eew 


,. Scilly 


.. 7 p.m. 


47 


, Yannnnth 


„ Sbmyhiint 


,. 10 p.m. 


48 


, Seeham 


„ Amagh 


„ Midi. 


76 


, Alnwick 


„ Aberdeen 


27lh 7 a.m. 


60 


, Glasgow 



TSLOCITT OF TSl WMD T 



TABLE n. 



I uos Hoom raoH 9 i.H. Jakdikt xfrni to g 

JlNDABI I7IB, 



Hour. 


■a 
1 


4 
1 


ii 


i 

1 


1 

■s. 

1 


1 


.■1 
1 


1 

1 


1 


J 


^ 3 


] 


1 


i6th. 9a.ra 


67 


18 


3+ ho 


39 


? 


77 


'9 


'4 


"3 


'3 


'4 i 


T 


'3 


li :: :::::: 


61 
6S 


16 
36 


33 l4' 
40 44 


46 

S8 


16 


'3 


18 


i« 


18 


13 


;i u 


9 


>3 


Noon...".'];!' 


«i 


40 


4! 49 


!8 


'S 


'3 






^s 


J4 


i« 10 




7 


IP" 


is 


?o 


Jo 60 


S6 


4» 


38 


17 


'9 


]l 


'3 


li 30 


■J 


14 




S! 


48 


!4i57 






^i 


19 


13 


H 


"7 


JJ >s 


»d 


as 




46 


S° 


56 63 




44 






30 






39 »4 


4' 


33 




44 


61 


56 62 


;3 


S3 




49 


34 


u 


1+ 


41 10 


5» 


3* 




JS 


£g 


^0 41 


59 


4S 


48 


5? 


34 


3* 


30 


4» a8 


59 


49 




3S 


5» 


!' 39 


54 




51 


' 


38 


34 


3! 


3! 37 


46 


SS 




40 




S' 35 5" 


33 


53 


58 


40 




17 


»4(37 




S4- 




40 


38 


49 3!,S=- 


37 


34 


4» 






j6 


3° 


3' 


38 


Si 




40 


34 5> 


37 53 


44 




J* 






43 


55 


36 




So 




H 


36 53 


3SlS4 


43 




34 






4.8 


69 


36 


37 


»s 




36 


37,5+ 


>S|S3 


44 


ifi 


3? 


IS 




47 


7! 






iS 


17th. Midnight .... 


30 


34 3S 


»4 S' 


46 


»4 


18 






44 


76 


4x= 


"5 




I a.m 


»7 


36 36 


■»» 33 


+i 




3' 






43 


71 


4» 


19 


9 




»3 


»9 4'»S|S> 


50 


14 


36 






47 


63 


47 


14 






3! 


31 +1 ail 43 


49 


13 


31 






4* 


ss 


46 


13 


«3 




3S 


14 +9 16 49 


4.6 


iS 








4J 


i9 


4S 


»7 






39 


l^ +9 30|i° 


37 






17 




41 


57 


49; 37 






39 


'7 49 19I+S 


54 


'I 


>5 


ie 




3S 


63 


48 41. 


*3 




40 


iS 49i»8|+s 




li 


»5 


^7 




34 


56 


50 44 


'3 




35 


is 5.13. 4; 


41 




»s 


17 




33 


43 


41 50 


>J 


9 .. 


JL 


■7 47l34l36 


il 


il 


iK 


10 




33 


4*. 


40' S4 


>7 



I have confined m; remarks to the storm as it was experienced in the 
British Islands, bat the depression was of very large area, the gale extending 
to the sonth of France and Switzerland. 

From an examination of past records it appears that we have no previona 
evidence of bo low a barometer reading in these Islands as 27-882 ins. I|io 
lowest readings on record apparently are 



kikUOT^^-TBK OBUT STOlUl OP JAHUABT ^StB, 1884. 



m 



1821, December 26th 
1889, Jannary Tth 
1862, December 27tb 
1886, December Slet 



28-016 at Greenwich 

27-696 at Aberdeen 

27-981 at Cnlloden 

27-68 at the Hoy Lowligbt, Orkney 



On Febniary 6tb, 1870, the reading of 27-88 ins. was recorded on the 
Canard Steamer Tar\fa in the Atlantic, in lat. 61° N. and long. 24° W. 

The storm of Jannary 26th, 1684, may therefbre be considered as one of 
the most remarkublo wiiich have occurred in the British Islands. 

Table m. ffYOB the lowest reading of the barometer at Greenwich in each 
year forthoaeveDty four yeara, 1811 to 1884. Those from 1811 to 1840 are 
from the HS. Jonmola of the late Mr. Henry Belville, which are now in the 
possession of the Society; and those from 1841 to 1684, at the Royal 
Observatory, are from the Qregtimck Ohurvationa. 

TABLE m. 

Lowxn Buraro ov tbs Biaouana m GBEainnoH Dcanra tja Sstehti-Fodb Tuu, 

iJ 1-1 84 (todnoed to Sca-Levd). 



Year. 


Dote. 


Time. 


£eadiiig. 


Tsu. 


Date. 


Time. 


Eeading. 










Inn. 








Ins. 




Dot. 


»6 


Noon 


18711 


.850 


Nov. JO 


Noon 


18761 


■ Sm 


Oct. 


'9 


6.0 p.m. 


18-541 


1851 


Mar. XI 


I O.JO a.m. 


19009 


1S.3 


Oct. 


17 


S.o a.m. 


18-687 


1851 


Oct. 17 


9. a.m. 


18-91J 


.Sl4 


Jan. 


19 


5,0 p.m. 


18135 


1853 


Oot. 19 


3. p.m. 




.g.s 


April 




Noon 


zSS;9 


i8j+ 




9. p.m. 




ISI6 


Deo. 




Evening 


187+8 


'S5S 


M»r'. 11 


Noon 


18916 


18.7 


Dm. 


8 




18-5J1 


■ B56 


Sept. 18 


10.50 B.m. 


18-858 


Iglg 


Hu. 




Ni^t 


18-530 


.857 


Oct. 8 


J. p.m. 


18-839 


.819 
iSio 


Fab. 
Oat. 


" 




19-, 56 
i8-o" 


.858 
i8;9 


Nov. 17 
Deo. 16 


J. p.m. 
6.jS a.m. 


:ia 


iSii 
1811 

.814 


Dm. 
Deo. 
Feb. 
Not. 
No». 
Hot. 


»5 

»3 


S-o a.m. 

" 
Nmd 
1 0.0 p.m. 
Noon 


1848* 
1S75S 

18-806 


1S60 
1861 
1861 
1863 
.864 


Jao. 14 
Nov. 13 
Oct. 19 
Nov. 1 
Nov. 14 


i.Sop,m. 
9.30 pan. 
9- p.m. 
9, a.m. 


18-715 
18-960 
19-118 

..■„. 

is-776 


tSl7 


Uu. 




18 Boo 


'III 


Jan. 14 

Feb. n 
Jan. 8 
Dec. 14 


11.55 a.m. 


iB-560 


iSil 


Feb. 








'^% 


4.34 P m. 


aSGio 


1B19 


April 


•4 


■ Q.O p.m. 


tx 


» 10 p m 


'iTi 


igjo 


Jan. 


10 


8.0 a.m. 


18736 


.869 


Sept. 12 


sljoa-m: 


''n- 


,.!> 


Deo. 




Noon 


lB-980 










■ !j. 


Ang. 


tS 


1.0 p.m. 


19151 


1B70 


Oct. 14 




18-89; 


■«!! 


Not. 


»s 


7.0 p.m. 


187SS 


.87. 


Jan. 16 




1B879 


,IH 


Ju. 




3.0 p-m. 




1B71 


Jan. 14 


5.10 B.m. 


18-380 


■!!5 


Oct. 




Homing 


is-'ij 


1B73 


Jan. 19 


10. 30 p.m. 


>s-4;: 


iSjt 


Feb. 




g.o p.m- 


18-691 


1874 , Deo. 9 


4. a.m. 


.8-!; 


■•37 


Not. 




4.0 p.m. 


1S799 


1875 


Not. m 


1.40 a.m. 


.8-61, 


mi 


Not. 


1% 


10.0 p.m. 


18653 


1876 


Deo. 4 






ll]9 


Jan. 


30 


10.0 p.m. 


19-015 


1S77 
1S78 


Nov. .1 
Oct. 16 


9.40 a.m. 


"I't? 


1840 


Feb. 




Noon 


iB-617 


1879 


Feb. 10 


7. p.m. 


II-S4' 


1841 


Oct. 


6 


10,57 a.m. 


1B-S67 










;s 


Oct. 
Jan. 


»3 




S3 P 


m 


tWs 


:88o 


Nov. 18 
Deo. 18 
Oct. 14 


11.30 p.m. 


.8-7JS 




Feb. 
Deo. 


16 


( 


op 


m! 


18-69; 


■ BBi 


^il^""' 


»8-74S 
1B-781 


Deo. 










18706 


1HS3 


Sept. » 
Jan. 16 


4. p.m. 


18-787 


,i*„ 


Deo. 


7 




JOS 


m. 


i8'5;o 


1S84 


7.3s p.m. 


.8-j» 


>M 


Feb. 


»6 


9 


4SS 


m. 


18469 










.•»■> 


Jan. 


'° 


Noon 


18-999 
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There are now several self-recording barometers at work in various 
parts of the country, viz. 1. Photographic, in use at most of the observatories ; 
2. King's, in use at Bidston and Dun Echt ; 8. Bedier's, in use at Camden 
Square and Geldeston ; 4. Recording aneroids with a pencil dot at each hour 
(a sluggish form of instrument, which does not show the sudden fluctuations 
between the hours) ; and 5. Richard's aneroid with continuous trace (this 
appears to work fairly satisfactorily). Owing, however, to the atmospheric 
pressure falling to so low a point, the records of some of these barographs were 
lost, as the ti*aces went beyond the range of the instrument. In order to guard 
against a similar loss in future it is desirable to recommend that all baro- 
meters and barographs be so constructed that their scales shall embrace 
seift-level pressures of 27*0 ins. to 81*2 ins. 

In conclusion I have to express my thanks to the President (Mr. Scott) 
for allowing me to examine and use all the material in the Meteorological Office 
bearing on the storm ; also to Mr. Bymons for handing over to me all the 
data received by him ; and to the observers who have supplied me with 
copies of their readings. 



DISCUSSION. 

Captain Totnbeb remarked that he was much interested in the fact that on 
bach diagram a thunderstorm was shown in a South-easterly direction from the 
bentre of the storm. This was strong evidence that the thunderstorm travelled 
io the north-eastward with the storm. He also called attention to tiie fact that 
it existed in the part of the storm where the wind changed from South-west to 
West and North-west ; and that there is generally heavy rain or hidl in this 
bosition. So notorious is this amongst seamen that they make a rule to pre|>are 
for a change of wind when the heavy rain sets in daring a South-westerly gak in 
the Northern hemisphere, which rain generally occurs at the time of lowest 
barometer. He thought it likely that this South-easterly bearing was the line of 
meeting between the cold ana relatively dry North-west wind (whid^ is 
^robabfy a downward as well as a horizontal rush of air into the rear of the area 
of low pressure) and the warm moist South or South-west wind wUch flows towards 
the eastern side of the same area of low pressure ; the rain or hail being con- 
densed moisture caused by the meeting of the warm and cold currents of air. 
As the area of low pressure passes to the North-eastward, the weather clears, 
and the cold Westerly or North-westerly wind prevails. 

Mr. Abercromby said that it was a conmion occurrence during the passage of 
a squall or shower, for the barometer to jump as much as 01 in., and he believed 
that the rapid rise in the case of this cyclone was due to the thunderstorm which 
occurred just as the barometer turned upwards, at the trough of the cyclone. 
A rise of the barometer due to this cause should not be confounded with a rise 
caused by the passage of the rear of a cyclone, as the two were entirely diflerent 
phenomena. For the same reason the rate of squall rise cannot fairly be com- 
pared with the rate of j^ure cyclone rise. 

Prof. Archibald said that the occurrence of a calm centre in the present 
case was a point of considerable interest^ as the cyclones of these regions di4 not 
often exhibit them like those of the tropics. This he thought was possibly due 
to tKejfact that they were here subsidiaries of the large polar cyclone with its 
centre near Iceland, and consequently the air in their centres had. a proper 
motion of its own roimd this centre. He thought it would be desirable to obtain 
other moimtain observations besides those on Ben Nevis, sa, according to 
FerrePs theorv, the formation of cyclones mainly depends on the distribution of the 
horizontal and vertical temperature gradients. The thunderstorm might arise 
without any descending current, such as that supposed by Captain Toynbee ; but 
simply by the overlapping of the warm and moist South-west under-current by 
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the cold and diy North-west upper current ; the sudden bursting through the 
latter hy the former producing by rapid condensation a rise of electric potential 
(in the manner indicated by Lord Kayleigh). 

Mr. C. Harding considered that the most interesting features of this storm 
were its very low barometer readings, and its large area. The low reading on 
board the S.S. Tarifa on February 5th, 1870, had been referred to by Mr. Marriott 
It was recorded in about the same latitude as London, but 500 miles to the 
west of our Islands ; and the reading 27*33 ins., which was by a standard 
barometer, had been fully examined, and was believed to be correct. The semi- 
diameter of the storm of January 26th was about 850 miles ; but although 
this showed that it was of considerable extent, it was not so large as some 
which occur in the Atlantic ; as he had known a gale to be blowing at the same 
instant of time on the west coast of Ireland, and at Newfoundland. He had looked 
for traces of the storm of Jan. 26th in the Atlantic, but without much success ; 
the earliest record he could find of it being on the morning of January 26th. 
He had, however, seen a telegram from the United States in Lloyd's List that 
day (Februarv 20th), which stated that the S.S. Somerset on January 25th, in lat. 
50^ N. long. 36** W., encountered a terrific gale from West-south-west, which 
lasted twelve hours. The U.S. War Department Weather Map shows an area 
of low barometer readings over Lake Michigan at 11 p.m., 22nd ; this distur- 
bance travelled eastward over America on the 23rd, and if it was the same as 
that met by the Somerset on the 25th, it gives rather more than thirty-five miles 
an hour for the rate of travel from the ^nd to the 27th. This agrees well with 
the rate at which the storm came over our Islands, but more data would be needed 
before the storm could be tracked with any approach to certainty. 

Mr. Whipple said with respect to the sudTdfen oscillations in the curves of the 
barometer, that he some time ago read a paper before the Society^ on this sub* 
Ject, and so far as he remembered, the rise was simultaneous with a sudden 
change of wind, generally from South-west to North-west ; a great change in 
temperature took place sometimes, amounting to as much as 15° ; and luso a 
large precipitation of moisture either under the form of heavy rain or hail. He 
bad also timed their occurrence as recorded by the different observatories of the 
Meteorological Council, and by tliis means had tracked their path across the 
country, and had found that it was generally from South-west to North-east ; the 
usual rate of travel being from thirty to fifty miles an hour. 

The President (Mr. Scott) remarked that comparatively calm centres did 
occur not nncommoxuy in British storms, but they were of large extent. This 
was especially the case in the storm of November 20th-21st, 1869, when a fall in 
the barometer of IK) in. occurred over an area of 200,000 square miles, and over 
the North Sea and British Islands the isobars only ranged from 28*5 ins. to 
290 Ins., 80 that the calm centre was of extraordinarily large extent. In con- 
sequence there was hardly any wind over the British Islands, but off the west 
coast of Ireland a terrific North-west gale was blowing, and one of the best ob- 
servers for the Meteorological Office, Capt. Fry, of the Foam^ was blown frojtn off 
the coast of Ireland to that of Portugal. 



TdB TSxlOm OF MA NEtTRAti PtiAKfi OF PftfiSSimE AND DePTH OF MoNSOON Cuil« 

BSNTB Df Indu* By Prof. B. Douglas AncdinALD, M.A., FiB.Mot.Soc* 

[Bead February 20th, 1864.] 

tit his iieteofolo^iedl ReBearcJies, Part I., 1877» Mr. Ferrol has given a table 
irepres^ting the mean Easterly component of the velocity of the wind fot 
every 5tli degree of latitude in the Northern and Southern hemisphcrcsi 
The Tallies in this table are deduced from his equations for the general 

I <2Mlf fcr/y /otmM/^ Vol. VI. p. 1S6. 
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motions of tiie atmosphere, by the help of Buohan's collection of monthly 
mean temperature observations for the whole world, corrected by more recent 
observations. The form in which the velocity is expressed, renders it possible, 
whore the direction of the wind at a high level becomes reversed, to deter- 
mine approximately the mean level of the plane of neutral pressure (that is, 
where there is no barometric gradient), since this must necessarily coincide 
with the stratum of no motion between a lower current and an upper one in 
precisely the opposite direction. 

The equation which gives the eastward velocity ii 



JL^ d log^ doi J^ d*u 

dv Gi diA "" ^ du Oj d(* 

dt = 2ncos0 *^^ * 

Where -r represents the eastward velocity in kilometres per hour. 

ai the atmospheric density co-efficient depending on temperature 

and hxmiidity jointly. 
Pi the pressure at the earth's surface. 
h the elevation in kilometres. 
u the linear distance south. 
V „ east. 

n the angular velocity of terrestrial rotation. 
i the angle of inclination of the actual path to the eastward 

motion, 
and the co-latitude. 

In calculating the Eastward component of velocity from this equation, 
Ferrel neglects the effects of friction and so puts cos' i = 1. 

The velocities within the tropical zone thus found by integrating the above 
equation appear in the form — i; -f mht where JIf is a factor altering with 
latitude and season, and the sign — before i; means that the velocity at the 

surface is Westwards. Putting this expression = o, we have ^ = < — for the 

m 

height at which the velocity vanishes in an East or West direction. 

Ferrel has already noticed the approximate agreement of the heights 
deduced by this method, when the temperature means for all longitudes are 
used for every 6th degree of latitude, with those determined by observaticm 
for the altitude of the plane of separation between the Trade and Anti-trade 
winds on the Peak of Teneriffe and elsewhere ; and it is obvious, that for 
the mean of all longitudes, it should within the limits of the errors of obser- 
vation, and the defects in the method, afford an approximately correct value 
for the height of the plane of neutral pressure between the equator and the 
poles. Since, however, owing to the irregular distribution of land and 
water, and the disturbances they introduce, the temperature gradients, and 
therefore the atmospheric motions, in regions such as India, differ widely at 
some seasons from those which would probably occur on a globe composed 
entirely of either land or water, to compare the results obtained from 
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Ferrel's eqaatiohs with those derived from other methods in India, the par- 
ticular valaes which they give must be found for this region where local 
data are procurable. First of all, however, let us examine what happens in 
the general case where the data from all longitudes are lumped together. 

For the following four latitudes, which represent the greater part of India, 
Ferrel gives the Eastward velocities in the form— v + ^^t expressed in kilo- 
metres per hour as follows : — 







TABLE I. 




Lat. 


At 
Mean Temperatures, 
Km. per hour. 


January, 
Em. per hour. 


July. 
Em. per hour. 


30*' N 


— 8-6 + 9-5h. 


— 9-1 + i47h. 


— 81 + 4*3h. 


25" 


14-4 + 9-4h- 


— i6*o+ i5'2h. 


— 1 2*2+ 3'6h. 


20*» 


— 1 5*1 + 9'oh. 


— 2o'2 + 1 5*6h. 


--ii7 + i*4h. 


15° 


—12*5 + 5'6h. 


— 2r8 + io*5h. 


— 3.8 + o-6h. 



from which are obtained the following values for the height in feet of the 
neutral plane of pressure, or in this case, the height of the plane of separation 
of the lower North-east Trade wind from the upper South-west Anti-trade. 







TABLE n. 




Lat 


At Mean 
Temperatures. 


January. 


July. 




Ft. 




Ft. 


Ft. 


3o«N 


a.9S8 




2,030 


6,178 


250 


S.347 




3.45* 


11,122 


ao*» 


5.479 




4.23a 


15.977 


iS^ 


7.3>6 




6,791 


20,669 



Means $.^75 4,126 13,486 

These heights, in accordance both with theory and observation in regions 
where the normal North-east Trade wind blows more or less at all seasons, 
are greatest near the Equator, and descend thence until they reach the sur- 
fiftce in about lat. 86^. The further fact that the separation or neutral 
plane is considerably higher in July than in January, might have been 
supposed d priori to be mainly due to the lateral shift of the entire wind 
system and accompanying pressure gradients with the sun in its seasonal 
oscillation between the tropics ; but apparently from Ferrel's data the point 
where this plane touches the earth, does not vary enough (only a degree or 
80y to alone account for the corresponding change in its height. It must, 
therefore, be concluded that there is besides, a seasonal variation in the 
Tertical height of this plane, depending chiefly on the corresponding changes 
in the position and velocity of the 'upper current, which are in turn regulated 
by the temperature-gradient between the equator and the poles, and are in- 
dicated by the different values of the coefficient of A in Table I. 

Mr. Blanford, in his Indian Meteorologist's Vade Mecum (p. 79)» 
employing a method indicated by Herschcl, and explained in a note (p. 98), 
has determined the height of the plane of neutral pressure between Ceylon 
and Sikkim; the hill-station observations used being those of New^ra 

—VOL. X. Y. 
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Elliya (6,150 ft.), and Darjiling (6,912 ft.), and of those on the plains, 
Colombo and Goalpdra. The heights, computed separately for each pur of 
stations, gave the following results :— 

Sikkim. Ceybn^ 

Feet. Feet. 

November 19,472 19,684 

December 9,076 9,228 

January 5,905 5,978 

February 8,502 8,589 

May 11,755 11,966 

June 12,128 12,800 

July 10,822 10,988 

August 9,482 9,570 

September 7,465 7,612 

It will be noticed that the elevations of the neutral plane in Ceylon only 
very slightly exceed those in Sikkim, while those derived from Fenel's 
equations for the mean of all longitudes differ by many thousands of feet. 

The means for January and July, however, are within a measurable dis- 
tance of each other by both methods, and agree in assigning a greater average 
elevation to the neutral plane in summer. 

In a recent paper published in the Indian Metsorologtcal Memoirs, entitled 
'* The Meteorology of the North-west Himalaya," Prof. S. A. HiU, following 
the same method as that employed by Mr. Blanford, finds Ihe corresponding 
mean heights of the neutral plane between Ceylon and Dehra Dt^ in the 
North-west Himdlaya. The Northern stations are Boorkee and Chakr&ta, 
and the Southern ones Colombo and Newera Elliya. 

The heights are stated below, together with the mean of those given by 
Blanford between Ceylon and the North-east Himdlaya, for comparison. 







Mean of 


Mean of 




Ceyl 


on and Dehra 


C^lon and Sikkim 






Ft. 


Ft. 


November ... 


i • 1 


5,890 


19,500 


December ... 


... 


5,870 


9,100 


January ;.« 


.«• 


4,480 


6,900 


February •.. 




2,890 
4,407 


8,500 


Means •«« 


6,166 » 


ixme 


*«* 


14,000 


12,200 


tftdy 


* * • 


15,780 


10.900 


August 


... 


14,810 


9,500 


September ... 


••• 


12,420 


7,500 



Means 14,115 10,025 

^ Ezoluding November, whioh is abnonnaL 
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Here the means of the respective four months, as well as the values for 
Jannary and July separately, between Ceylon and Dehra Dtin, agree even 
more closely than those for Ceylon and Sikkim, with the means for latitudes 
15® — 80° N obtained by Ferrel's method. It must, however, be remembered^ 
that in Ferrel's formula the motion of the air in July is from the East, and 
represents the Westward component of the Trade wind, which would normally 
prevail over these latitudes throughout the year. The heights, therefore, so 
obtained represent the position of the stratum of no motion between the 
lower North-east Trade Wind and the Upper South-west Anti-trade. The 
heights of the Neutral Plane, obtained by Blanford and Hill, on the other 
hand, represent approximately the superior limit of the South-west Monsoon 
current, and what occurs above this is as yet unknown by observation, 
though theoretically a compensating current from the North-west might be 
expected.^ 

It is, therefore, legitimate to compare the values given by Ferrel for the 
mean of all longitudes with those determined by Blanford and Hill for India 
in January, when the North-east Monsoon merely represents the normal 
North-east Trade Wind of the latitude, slightly altered perhaps by the pres- 
ence of land, and the temperature gradients for different latitudes in India 
approximate closely to those for the mean of all longitudes, but the values 
for July cannot be compared, since they represent physical conditions of a 
totally different character. To allow of a further comparison of Ferrers and 

dv 
Blanford's methods, I have sought the values which j- approximately as- 
sumes in Ferrel's formula when this is treated with data furnished by the 
stations utilised by Blanford and Hill, with the addition of two intermediate 
ones. The data are as follows : — 



Stations. 


Lati- 
tudes. 


Bleva- 
tion. 


Mean Barometrio 

Pressure (reduced 

to sea-level lor 

lower and to 

7,000 ft. for upper 

stations.) 


Years of Observa- 
tion. 


Mean Tempera- 
tures in degrees 
Fahr. (at sea-level 
for lower stations). 


Jan. July. 


Jan. 


July. 


Chakrata 

Boorkee 

Daijiling 

Ck>Alpara 

Bombay 

Ifadras 


o » 

30 40 
29 52 

»7 3 
26 II 

18 54 

13 4 
7 
6 56 


Ft. 

7,051 
887 

6.912 

386 

37 
22 

6,150 

40 


Ins. 
23*305 
30*076 
23*329 
30*026 
29*988 
30*014 
23*348 
29*918 


Ins. 
23159 
29*503 
23*220 
29-585 
29-724 

»9753 
23-312 

29.870 


4-5 

8-10 
8 

5 
5 

5-6 

6-7 




58*8 

. . 

643 

7*7 
76-5 

. . 

797 



88*1 

8o'9 
857 

• • 

8l*2 


NeweraElliya .'. .. 
Colombo ••*•.••. 



1 In the winter the Upper current most probably blows from the South-west, as it 
tfaen descends to the lev^ of the hill stations, where the prevailing direotion of the wind 
k- known by observation to be South-west. 



128 ABOHIBALD— HSIOHT OF THE NEUTRAL PLANS OF PBESSUBB, &C. 



Stations. 


1 


Mean \^nd Direction. 




Mean Wind 
Yelooity per diem. 


January. 


Jnly. 


Jan. 


Jnly. 


Chakrata 


• . 
i8 

• • 

lO-II 

5 

5 

• • 

lO-II 


8 69° W 
N 71OW 
8 50° W 
8 89° E 
N 12° W 

NNB 


8 630 W 
8 37^'B 
8 12^'E 
8 56° B 
S 65° W 
8 52° W 
NW 
8W to 8SW 


6-10 
10-13 

10 

10 
16-17 

10 

• • 
8-10 


MQes. 

114-5 

55-8 
none 

76 

»437 
163-7 

61 

160-5 


inies. 
iio-i 

78-3 
given. 

91-1 

450*3 
224-8 

1 17-3 

189-6 


Boorkee 


I^aniUnR , ... 


Goalpara 


Bombay 




NeweraElliya 

Colombo 



In working oat the values the lower stations have been groaped as below — 





Approximate 
Mean Latitudes. 


Corresponding Mean Temperatures 
reduced to Centigrade Degrees. 


Boorkee ) 
Gk>alparaj 





28 




Januaiy, 


»5'5 


Jnly. 
*8^3 


Bombay ) 
Madras ] 




16 




»3-5 


aS-3 


Colombo 




7 




26*5 


a7'o 




Barometric Pressures in 
Millimetres. 


Approximate Gradients per Degree 
of Latitude. 


Boorkee \ 
Goalpara) 


January. 

mm. 
763-0 




July. 

mm. 

7504 


— -100 


+•4*5 


Bombay 

Madras 

Colombo 


792-0 
759*9 




7557 
7587 


—•150 
—•190 


+•375 
+•300 



And from the formula already quoted, in which 



ai 



g X 7989» X (i-00154 + -OOit) 



dv 



the following values result for ^ at the Earth's surface, corresponding to the 
respective latitudes in kilometres per hour : — 



Lat. 


January 


July 




Em. per hour* 


Km. per hour 


28^ 


- 61 


+ 28-8 


16 


- 12-8 


+ 82-8 


7 


- 89-6 


+ 62-6 



Taking Ferrers co-efficient for h in the month of January, when the mean 
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temperatnre for the latitades under consideration, differs very little from that 
derived for the same latitades on the mean of all longitudes, and adding to 
the velocities just given the amounts due to the increase of the apparent 
gradients by the correction of gravity for change of latitude, the following 
values are found for the velocities at different heights, and the corresponding 
elevations of the neutral plane in January : — 

Latitude. vJ^^Z. ^S'^^^^T 

Km. per hour. Height m ft. 

28° - 7-1 + 16 h 1,602 

16 - 14-2 + Wh 8.582 

7 - 400 + 10 ;^ 18,120 

In the case of latitude 7° the value is evidently affected by the admitted 
failure of the formula near the Equator, owing to the rapid decrease in the 
value of 2 n cos 0. 

Omitting this value, those for the other two latitudes are still a good deal 
lower than those determined by Blanford and Hill*s methods, though they 
approximate to the values given by Ferrel for the mean of all longitudes. 

The discrepancy between the results furnished by these two methods, 
which may be styled the static and dynamic respectively, seem to be partly 
owing to the failure of Ferrel's formula near the Equator, and partly to the 
impossibility of properly considering in the formula the effect of friction, 
varying as it must do with the height.^ 

Thus although the directions of the wind at the level of most of the hill- 
stations agree with Ferrers theoretical formula, in showing a predominant 
Westerly eomponent, the velocities at the hill- stations, owing to the presence 
of a land surface, are considerably less than those deduced for the corres- 
ponding elevations from the formulae for India just given. The following 
approximate comparison for two latitudes may help to illustrate this point : — 

Dinxnal westerly velocity in miles per boar. 
Lat Computed at 7,000 feet. Observed. j 

28° 864-8 106-4» 

16° 196-5 45-7 

As Ferrel's method is found to be long, complicated, and unsatisfactory, 
especially when dealing with exceptional cases such as India, I have adopted 
Blanford's method for the discussion in the remainder of the paper of the 

1 In the formula as it stands, cos *(;', which represents the effect of friction, enters 
equally both into the velocity at the sorface and the co-efficient of h. While, therefore, 
its determination wonld tend to somewhat redncc the velocity at the surface, it would 
h^ve no effect apon the elevation of the neutral plane. 

The stations employed for these figures are Chakrata and Chikalda (lat. 21°) — 
me only stations available — and the due westerly component is calculated from the ob- 
Bsrfed velociiy and reaoliant direction. 
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heights of the neutral plane and depths of the monsoon vapour currents during 
the past decade in India. 

Using the data to be found in Blanford*s Beports on the Meteorology of 
India, commenced in 1875, and previous to that date those giren in the de- 
tached Reports for Bengal and the North- West Provinces, as far as they are 
stated to be reliable,^ and adopting the mean values calculated by Blanford 
and Hill as a basis, I have determined approximately the heights of the 
neutral plane between Ceylon and Sikkim and Ceylon and Dehra Dun as 
follows : — 

TABLE m. — Heioht of the Nbutbal Pulmi bbtwxeh Cktlom ams Bnoox. 





January. 


Jnly. 


0. 


9' 


P. 


H. 


G. 


9' 


p. 


H. 




w w 


M 


Ft. 


u 


M 


H 


Ft. 


1870 


— 089? —'080? 


• • 


• • 


4-'20I 




[-•007 


2303 


7.198 


I87I 


— 060? —088? 


• • 


• • 


+•262 , - 


-038 


"•39 


8.3»5 


1872 


'35 


— '040 


20-55 


10.309 


+•226' - 


-025 


22*46 


8,088 


1873 


— '146 


H 


-'CI 6 


2398 


6,231 


-j.299 - 

+•'97 - 


-093 


20-35 


10,589 


1874 


-•158 - 


-•004 


23-48 


7. '74 


-•on 


23-60 


6,540 


1875 


—•134 - 


-•001 


23-38 


6.945 


+•288 , - 


-•081 


2074 


10,032 


1876 


— '198 — 'Oil 


22*91 


7.498 


+•264 


H 


-•064 


21*20 


9.4*8 


1877 


—•192 —'088 


'773 


13,684 


+•310 


- 


-•051 


21-99 


8.54» 


1878 


— '178 —'007 


2306 


7,196 


+•'53 
+•217 


H 


-•012 


22*72 


7,73a 


1879 


—•191 —•088 


17-68 


'3.749 


— -006 


a3*39 


7.'75 


1880 


1 .. 


• • 


• • 


+•268 


+•058 


21*48 


9.8" 


*Mean of 


1 










Bdveral 


— '147 -{-*ooi 


»r33 


6.939 


+ »55 


+•072 


20*68 


10,134 


years 

















' No observations atNewera Elliva. 

s The means are f^&a. by Blandiord in the Fade Meemm, jmblished in 1877, and the period 
which they comprise is not mentioned. This will explain the apparent discrepaadea betwoea 
them and the results for single yoom. 



TABLE lY. — Height of the Neutbal Plane between Ceti.on and Dehsa Dun. 



1871 
1872 
1873 
1874 
1875 
1876 

1877 
1878 

1879 
1880 



Mean ofj 
several | 
years ) 



G. 



—•208 
1 

• • 

—•187 
—•193 
— -144 
— -151 
— -207 
— -201 

— -190 

s 



—•189 



January. 



July. 



9- 



—•192 

• • 
+-072 

+''38 
---165 

- -*027 

+ 008 
+-032 

— -015 



+•046 



p. 



25*58 

26*11 
26*89 

»4-34 
23*58 
25*09 
22*77 



24*60 



H. 



1 No observations at Chokrata. 



Ft. 



4,440 
3.892 

3.044 

5.796 

6,737 

5.079 
7.625 



G. 



5.567 



+•280 
1 

• • 

+'264 
...339 

- -'366 

- --388 

--•273 

- -•»99 
+•339 



+•073 

« . 

+•'74 
- -*o57 

---132 

--•118 

--•131 

--•116 

+•191 



+•3301 +-153 



P. 



• • 



21*04 

. • 
10*75 
21*96 
19-63 
20-44 
17-32 
19*18 
14-96 



H. 



Ft. 

. a 

9.9»7 ? 

15.91 J r 
8,548? 
11,65a 
10,805 
15,070 

I9.3'8 
12,140 



17-65 



14,588 



s No observatioxu at Newera Elliya. 



1 Where any doubt exists, a mark of interrogatioxi iiafiixed. 
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In the preeeding tables O signifieB the gradient at sea-level, g the 
gradient at 7,000 feet, P the pressure at the level of the neutral plane, and 
H the height of the nentral plane in feet. The gradients have all been 
oorreeted for the ehange in the valae of gravity due to change of latitude, 
in aocordanee with the recommendation in my note on this point which 
was read before the Society in February, 1888.^ The heights corresponding 
to the pressures at the level of the neutral plane are deduced by a careful 
method of proportion from those calculated by Herschel's method, from the 
means for several years ; and are given at the mean temperature, instead of 
that for each year separately. With the exception of the error introduced 
by this latter arrangement, which would be very small, they represent with 
Hair approximation the heights corresponding to the pressures. The stations 
utilised are the same as those employed by Blanford and Hill. 

Before comparing the figures here given with evidence derived from other 
sources regarding the character of the monsoons in each year, it may be 
noticed that the range of the mean elevation of the neutral plane is nearly 
three times as large between Ceylon and the North-West Provinces as it is 
between Ceylon and Sikkim. This is in accordance with what might have 
been expected, when it is remembered that the range of monthly pressure is 
considerably greater in the North- West Provinces than in Bengal, and that in 
fact the former region constitutes the centre of the summer and winter 
monsoon systems, and therefore a region where the vertical range of the 
neutral plane of pressure reaches its maximum. 

The figures in the preceding tables enable some estimate to be formed of 
the average height or thickness of the currents in the months which have 
been taken to represent the winter and summer monsoon systems re- 
spectively ; and as the character of each monsoon in India follows pretty 
consistently that of its initial month (especially the summer monsoon, that 
of July, with reference to which Eliot says in his Report on the Meteorology 
of India for 1877, "There is a striking uniformity of the South-west 
Monsoon during the whole period of its prevalence **), the conditions during 
these months may be considered as typical of those which prevail throughout 
the contrasted seasons. 

On examining the preceding tables for Ihe last five years, 1876-80, during 
which the observations were trustworthy in both regions, it may be inferred 
from this evidence alone, that the summer monsoons in the North-West 
Provinces were deeper and more extensive than usual in 1878 and 1880 ; 
while those of 1876 and 1877 would appear to have been shallower and less 
extensive. In Bengal, on the contrary, it would seem as though these condi- 
tions were reversed, except in the case of 1880. As far as can be judged from 
ft general inspection of the characteristics of each year described in Mr. 
Blanford's Reports, the monsoons in the years just mentioned were broadly 
characterised by these features. The depths of the winter monsoons would 
appear, from the figures for the heights of the nentral plane, to vary much 

1 Qtmrterly Journal qf the Meteorological Society t Vol. IX. p. l2o. 
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less than those for the summer ; a flEkot which agrees with others regarding 
the greater constancy of the conditions daring the former season from year to 
year. It is manifest, however, that we cannot expect to infer the character 
of a monsoon from a knowledge of its depth alone. A monsoon cnrr^it 
might he of great depth, hut of small average velocity and humidity ; and 
several variations might be produced by different combinations of the three 
factors, depth, velocity, and humidity. 

For the purpose, therefore, of arriving at some further notions regarding 
the physical character of each monsoon, I have sought to ascertain the mean 
height at which an ascending column of air would attain the dew-point, or, in 
other words, the lower limit of the region of condensation and cloud in the 
typical months of the years for which the height of the neutral plane has 
been obtained. 

This has been approximately determined from the mean monthly tempera- 
tures and vapour-tensions at the Lower Stations, as follows : — 

TABLE v. — Hbiohts or Plans of Comdembatiom above Sba-Lxvxl. 





Bengal. 


North-Weet 
Provinces. 


Ceylon. 


Jan. 


July. 


Jan. 


July. 


Jan. 


July. 


1870 
1871 
1872 

1873 
1874 

1875 
1876 

1877 

1878 

1879 

1880 


Ft. 

• • 

• • 
3.316 

3.079 

i.576 
3.257 
3.»57 
3,286 
3.642 

3.138 


Ft. 

• • 

• • 
2,227 

i.72i(?) 

• • 
2,118 
2,804 

1.974 

1.757 

1.938 
2,299 


Ft. 

• • 

• • 

• • 

4,618 
7,046 
6,658 
4,488 

4.444 

9.045 
6,788 


Ft. 

• • 

• • 

• • 

2,819 
3,865 

3.5'7 
6,306 

4i34» 
3.168 

2,668 


Ft. 
1,258 

M90 
a,477 
2,089 

2,172 

1.751 
2,117 
1.909 

2,588 

3.751 
2,643 


Ft. 
'.503 

1.3^7 
1,801 

1,4*2 

1,015 
1,801 
1,666 
1,89 c 
2,018 
2,099 
2,376 


Mean for se-)- 
veral years^) 


3.375 


2,118 


6,088 


3.410 


»,i45 


1.638 



1 Hie meaas for Bengal are derired from xi-12 years'. obserratioiiB of tenatperatiire and 4-6 yean 
of yapour tenaioii at Ooalpara. Those for the NorUi-West Provinces are giTen by Piof . HiU in his 

eiper on the Meteorolo^ of the N.W. Himalaya in the Indian Meteorohgieal MemutrB^ VoL I., and 
ose for Ceylon are denred from the means for xo years of both dements. Hie figures for tha indi- 
lidual years haye all been calculated by myself. 

Before proceeding further, it may be worth while to notice one or two points 
brought out by those figures. In the first place, it is evident that the hei^t 
of the plane of condensation in the damper cUmates of Bengal and Ceylon is 
much lower than in the drier climate of the North- West ProTinces ; and, 
in the second place, the variations from the mean are much less prononneed 
in the former regions than in the latter. This is particularly the case in the 
years 1877 and 1879. 

In the former the plane of condensation was considerably below the average 
in January, and above it in July ; while in the latter year these conditions 
were precisely reversed. The rainfalls of the corresponding monsoons in 
these years accorded with these characteristics, and in many other respects 
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the two years were typically contrary, especially in the North- West Provinces. 
In Bengal and Ceylon, on the other hand, the corresponding heights of the 
plane of condensation with those of the neutral plane in the same two years 
present scarcely any similar variation, except to a small extent in January. 
A reference to the summary of the weather of each year shows that the rain- 
fjEdl in Bengal and Ceylon hardly varied from the normal in these two years. 
As the character of the monsoon in any locality may he supposed to he partly 
regulated by the depth of the current, and partly by the position of the plane 
of condensation, leaving out of consideration for the present any discussion 
of the velocity, direction, and temperature of the air, I have, by subtracting 
the height of the plane of condensation from that of the neutral plane, in 
Table YI., approximately determined the thickness of the stratum of the 
monsoon current above the plane of condensation, or, in other words, the 
thickness of that portion of the monsoon current in which cloud would be 
likely to form. 



TABLE VI. 

Vertical Thickness of the Stratum between the Lower Limit of the Plane of Conden- 
sation and the Upper Limit of the Monsoon Current in feet. 





Bengal. 




North- West Provinces. 




January. 


July. 


January. 


July. 




Ft. 


Ft. 


Ft. 


Ft. 


it7% 


6,993 


5.861 


• • • • 


• • . • 


1873 


3.i5» 


8,868 


• • . . 


• • • • 


1874 


No obfl. of Vapour Tension 


- 726 (?) 


*3,o94 (?) 


1875 


4,369 


7.9H 


—4,002 (?) 


4.683 (?) 


1876 


4.241 


6.624 


862 


8.135 


1877 


10.427 


6.568 


2,249 


4,449 


1878 


3,910 


5,975 


635 


10.729 


1879 


10,107 


5,a37 


-1,420 


9.150 


1880 


• • • • 


7,i5» 


• . . • 


16,472 


Mean of 1 
several | 










3,564 


8,016 


— 5»i 


II. 168 











1 FU§ Note sttMhed to Table m. regtrding the period embraced by the means. 

It may he inferred, with some degree of confidence, that the thicker this is, 
the greater is the probability of clouds forming and rain falling. That such 
is actually the case is rendered manifest by comparing the thicknesses of this 
stratum in the North-West Provinces for July with the averages, and with 
the recorded conditions in the respective years. Thus, to take the case of 
clouds alone, the following summary of the cloudiness of January and July in 
India, in the years commencing from 187C, maybe compared with the figures 
in Table YI. 
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CLOUDINESS. 



Jahuabt. 



1 876. Less than half the nsnal amount 
thron^ont the Oangetio Plain. In Pan- 
jab nearly the average. Much below in 
the Central Provinces and Bombay. Above 
the average in Upper Assam and the 
Eastern Himalayas. 

1877. Sky mneh more elondy than 
nsnal. Amoont was oonsiderably in excess 
over the whole of North India, except 
Assam. Excess most marked in the Cen- 
tral Provinoet. In defect in Soath India 
and Ceylon. 

1878. In North Western Provinces, 
Bengal, Orissa, and generally in the Penin- 
sula and Ceylon, above the average. 



1879. Except Darjiling and Silohar, 
all stations in Northern India unusually 
serene. In Ceylon a slight excess of cloud. 

1880. 



JULT. 



Average in North- West Provinces, Ben- 
gal and Assam. Bombay and C^lon bdow 
average. 



Below the average, except in Behar, 
Bengal, and Orina, AMataa and Arakan. 
The defect was proportionally greatest in 
the Punjab. North-West Provinces, Bajpa- 
tana. Bind, Gojerat, and the Malabar 
Coast. 

• 

In Punjab more below than in Jane, 
and in North-West Provinces nearly as 
much so. in Behar and Bengal, g^ierally 
an excess. An excess in G^on. 

In North-West Provinces ezceas as 
great as in Jane. In Bengal exoeaswas 

smalL 

In the North-West Provinces and Ben- 
gal, in ffenerai above the average. Else- 
where the anomalies not striking. 



Except in the case of July 1878, in the North-West Provinces and January 
1878 and 1879, in Bengal, the description of the cloudiness tallies closely 
with what might be expected from the figures for the depth of the ' nubible ' 
stratum, as it may be termed. In January 1877 and 1878, and July 1877, 
this is especially the case ; and it may be observed that while in the means 
for the North-West Provinces the minus sign shows that in Januazy the 
plane of condensation usually lies above the neutral plane, in the two former 
years it lay below it ; and that the occurrence of the abnormally heavy winter 
rains which characterised these years was accompanied by, and perhaps in a 
measure due to, this condition. 

The figures likewise show that tiie range of variation in the thickness of 
the nubible stratum of the summer monsoon is considerably greater in the 
North-West Provinces than in Bengal. 

As before stated, this was also the case in the heights of the neutral plane ; 
but it is here rendered much more pronounced, both because the variations 
in the height of the plane of condensation are greater in the former district 
than in the latter, and because the conditions which cause this plane to rise, 
seem in the former region to coincide in point of time with those which tend to 
lower the neutral plane, and tnce versa. 

Thus in July 1877, when the neutral plane was 8,788 feet below the average 
in the North-West Provinces, the plane of condensation was 2,886 feet 
above the average, with the result that the thickness of the nubible stratum 
was 6,669 feet below the average. On the other hand, in July 1880, when 
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the neutral plane was 4,552 feet above the average, the plane of condensation 
was 752 feet below the average, and the resulting thickness of the nubible 
stratum 5,804 feet above the mean. 

It would seem then, that if the height of the neatral plane in July be taken to 
represent some sort of measure of the volume and force of the summer mon- 
soon, its pluvial character is liable to considerable variation in arid districts 
such as the North -West Provinces. When the monsoon is light, the aridity 
of the district being only partially overcome, the lower portions of the clouds 
are re-evaporated by the desiccated air below them, and so the general tendency 
to drought is augmented. When, on the other hand, the monsoon ii heavy 
over such a district, the soil having once got well-soaked no longer acts like 
a drying oven, and the clouds are able to assume their normal depth and 
thickness. The preceding circumstances agree with the evidence that has 
been amply furnished from other sources in favour of the secondary connec- 
tion which is now generally accepted by meteorologists as existing between 
vegetation and rainfall. Primarily, of course, the former depends more or 
less on the latter ; secondarily it tends to promote it, and timber planting, 
when it could be effected in the North- West Provinces, would doubtless tend 
to preserve that region in a great measure from the disastrous famines to 
which, in common with Madras, it is periodically subject. 

For the purpose of showing the variations in the height of the neutral plane, 
and those in the nubible stratum conjointly, I have represented them 
graphically in the diagrams (p. 185). 

An inspection of these diagrams would lead to the inference prima facie that 
in the North West Provinces the winter monsoons of 1877 and 1878 were 
unusually rainy, and that of 1879 unusually dry, compared with the average. 
Evidence from other sources proves this to have been the case. Taming to 
the plate for July, it might be expected that the summer monsoons of 1876 
and 1877, if they followed their initial month, would be abnormally dry, since 
they show, especially in 1877, a more rapid thinning up than usual of the 
nubible stratum at its base, from Ceylon northwards. 

July 1878 was also a dry month, and though the monsoon throughout was 
in other parts accompanied by heavy rains, it was not heavy in the North- 
West Provinces. 

In 1879 it would be inferred that the summer monsoon in the North- West 
Provinces was nearly normal, and in 1880 excessive. The summer of 1879 
appears to have borne out these characteristics ; but in 1880, though there 
were locally excessive falls of rain in the North- West Provinces, the monsoon 
cannot be said to have corresponded in general to anticipation from its unusual 
depth in the diagram. An inspection, however, of the pressure conditions 
during July, as given in Blanford's Report for 1880, shows pretty plainly that 
the abnormal height of the neutral plane for this mdnth arises from the 
marked opposition in the pressure anomalies at the higher and lower level. 

Thus the mean of four hill stations and four adjacent stations on the plains 
in the North- West Provinces, with that of the stratum between, estimated by 
taking their joint averages, gives the following results : — 
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Mean Pressure 
Anomaly, July. 

In. 

Hill Stations —'015. 

Intermediate + *022. 

Plain Stations + *007. 

The high pressure on the plains wonld tend to decrease the sea-level 
gradient, while the low pressure of the hill stations would tend to increase 
the gradient at 7,000 feet ; and so while the lower atmospheric strata were 
denser than osoal, and the isobaric planes closer together, those at the higher 
elevations were raised considerably above their usual level. The monsoon 
was thus of an irregular type, and appears to have been characterised by a 
general precipitation below the average, accompanied by locally excessive 
rainfalls. 

In the case of Bengal, the diagrams of the summer monsoon generally bear 
out their recorded characteristics, and it may be noticed that when the 
monsoon was moister than usual, as in 1877, 1878 and 1879, the height of 
the neutral plane was lower than usual, contrary to what generally seems to 
hold in the North- West Provinces. It would be unsafe, however, to draw 
any conclusions from this, as the period is too limited. 

It wonld have been more satisfactory to have arrived at some fresher and 
more valuable deductions from the data employed in this paper. It must, 
however, suffice for the present to leave this to other hands. 

One marked and peculiar relation has been observed by Blanford, Hill 
and others, to exist between the meteorological conditions which precede 
and those which accompany the Summer Monsoon. Thus, to quote from a 
recent artiele by me in Nature (Vol. xxviii. p. 480), ** In years of heavy 
winter rainfiedl in Northern India, and therefore of heavy snowfall in the 
Himalayas, an excess of barometric pressure attended by diminished tem- 
perature is found to occur during the earlier months of the year, which 
eaoses the air to move outwards from the centre of relatively highest pres- 
anre, and so bar the approach of the Arabian Sea current from the South- 
west, as well as the Bay of Bengal current from the South-east ; and by thus 
compelling them to part with their moisture in other districts, such as the 
hills of Central India or East Bengal and Burmah respectively, causes de- 
ficiency and drought over the Punjab and North West Provinces, or Western 
Bengal.*' A good example of this was furnished by the year 1877. " On 
the other hand, in years of defective winter rainfall the temperature is 
generally high, and the pressure low, in the early months of the year ; while 
the currents firom the South-east up the Ganges valley appear in full strength, 
and are accompanied by early and abundant summer rains.*' 

Mr. Blanford has partly attributed the high atmospheric pressure which 
occurs in the years of heavy snowfall to the cooling thereby produced, but 
as this abnormally high pressure sometimes extends as far as the Bombay 
coast, and occasionally, as in 1876-1877, throughout Asia and Australia, 
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local cansos seom inadequate, sach as the snggested one that the air is cooled 
by the Himafaiyan snow-fields, for the fall explanation of such widespread 
anomalies. 

Now the suggestion which I desire to put forward, is to Hie effect that 
these large variations of pressure over the Asiatic area are closely related 
to, if not actually dependent upon, those in the Ailantie and Pacific areas. 

The synoptic charts of Buchan and Ferrel show that on the mean of 
the year, and especially in the winter months, the distribution of pressure 
is anticyclonic over North America and Asia, and cyclonic over the North 
Atlantic and Pacific areas adjoining. In the winter this tendency is very 
clearly shown on its proper scale in the excellent polar projection, Chart V. 
of Mr. Ferrers Meteorological Researches, Vol. I., from which it appears that 
the centre of one of these constant polar cyclones lies in Iceland, and that 
of the other near Behring Strait. 

Corresponding to these, anticyclones exist, whose centres lie symmetrically 
over Asia and America in a line at right angles to the line joining the cyclonic 
centres. If Ferrel's theory be accepted that every cyclone is accompanied 
by a corresponding anticyclonic ring, which forms a necessary appendage to 
it, the conclusion follows that the anticyclonic systems over Asia and America 
in part, if not altogether, belong to the oceanic cyclonic systems, and vary 
correspondingly with them. Consequently the deeper and more unbroken 
the cyclonic areas are, the higher should be the pressure over the anti- 
cyclonic areas, and vice versd. 

Now from the spring of 1876 to the autumn of 1878 the pressure over 
Asia, and more especially Indo-Malaysia, was abnormally high, and was, as 
Mr. Blanford has shown,^ an abnormal phase in a periodic barometric 
anomaly which appears in opposite phases in Siberia and Indo-Malaysia. 

Corresponding to this abnormal anticyclone over Asia, it is shown from 
General Myers* synoptic charts, as well as other sources, that there was 
during the same period an unusual development of the North Atlantic cyclone, 
giving rise in these islands to the warm and wet winters of 1876-77 and 
1877-78. 

Whether the summer pressures over the Atlantic showed similar characteris- 
tics is not so plain ; but it is significant to observe that, according to the evi- 
dence furnished by Mr. Blanford in his article in Nature just referred to, " both 
the smaller periodic, and the greater non-periodic elements of the variation 
appear to depend mainly, if not solely, on the variation of pressure in the 
winter season ;*' since it is precisely at this season that the oceanic cyclones- 
are most developed, and therefore their complementary anticyclones likely 
to be most affected by their variations. 

Another point, namely, the fact that the high pressure over Indo-Malaysia 
has in one case been actually traced to be, and is probably (from circom- 
stances which Mr. Blanford has brought out in recent reports) always due 
to' the' condition of the upper strata, is favourable to the same notion, since 

1 Report on the MiUorology of India for 1878, and NaJbure, Vol. XXI. p. 477. 
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the air thrown out from the Atlantic and Pacific cyclones must descend from 
aboYO, and thus afifoet the atmosphere in the anticyclones primarily in their 
upper strata. 

There are several other facts, all converging favonrably towards the 
hypothesis of which I have just ventared to give a rough sketch. It may, 
howeyer, suffice to state that there is preliminary evidence to show that the 
relation has an average period of eleven years, and that the cyclonic and 
aatieyclonio tendencies oscillate between the oceans and continents (leading 
out the Pacific area, about which there is little or no evidence in the past) 
in something like the following manner : — 

Tears. Charaoteristics. 

lOQl .0,0, J 

188S-4 ) Mild, wet, stormy winters in Europe, mmsoal cold in Iceland and 

1844-6 \ America, great drought in India. 

1866-7 I Atlantic Qydone and Mid- Asiatic antioydone more developed than 

1S76-7 / ^*"^- 

Tears. CharacteristicR. 

1889-SO \ 

183S-9 f 9P^^* ^ winters in Western Europe, warm in America, good rainfall in 
1859-60 I India. 
1870-71 ) Atlantic cydone and Mid- Asiatic anticyclone leas developed than usuaL 

I hope hereafter to work this question fully out, being persuaded that the 
more rapid oscillations of pressure accompanying the passage of the smaller 
cyclones and anticyclones which prevail in these and other locaUties, can 
only be understood and predicted when the meteorologist has a due know- 
ledge of the movements, changes, and causes of the larger pressure areas 
in which they take their rise, and by which they are guided in their course. 
Moreover, in India and other countries in the tropics, where the character of 
an entire season depends, not as here on the number and intensity of 
eyelones and anticyclones travelling K)ver it, but upon the position and in- 
lenaity of large and nearly fixed areas of high and low pressure, it is ob- 
vions that a foreknowledge of the character of the latter would be of great 
▼aloe, and would far outweigh any of the more local and minute changes 
which it might be possible to forecast concerning the former. 



Thb Sunsets and Sunbisbs of Novsmbbb and Deobmbbb, 1888, and Januabt, 
1884. By the Hon. F. A, Bollo Eussbll, M.A., F.B.Met.Soc. 

[Bead Febmaiy 20th, 1884.1 

Om November 8th, 1888, there was a fine sunset, the yellow and red light 
in the South-west appearing to be reflected from straight horizontal thin 
Btreaks of cirrus. Long after sunset and till nearly dark there was^ pink 
glow from what was then supposed to be a '* very high filmy cirrus.*' 

On November 9th| about and before 7.80 a.m., similar *' high pink filmy 
cirrus" was seen. 
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About 10 minutoB before Bonset on thiB day, the Bky being very dear and 
deep blue, with the exception of a few fleecea of cirroeomnliu nearly oyer- 
head, the son turned unusually white and descended in a slight haze, with a 
remarkable greenish white and yellowish white opalescence on the upper 
part. About 15 minutes after sunset the sky up to about 45° firom West- 
south-west by South, from a few degrees above the horizon turned a brilliant 
but delicate pink. Below this a shining green and white opalescence hong 
like a luminous mist. The order of colours from the horizon was green, 
bronze yellow, and pink. The coloured portion of the sky spread out in the 
form of a sheaf or half-opened feui from the horizon, and resembled a very 
high thin filmy cirrus disposed in transverse bands or ripples, dose together, 
and exceedingly delicate in form, outline, and tint, but no cloud had been 
seen there previously. The illuminated matter <* seemed not to belong to 
clouds, but to glow of itself like some super-atmospheric film,'* and yet the 
idea of an extra-atmospheric cause could not be entertained as consistent with 
its later behaviour. The strange efiect grew with increasing darkness, and 
at 5 p.m. the glow shed a fine light on the hills eastwards. The moon was 
now shining brightly. About this time the colour was seen to be slowly 
receding from the part nearest the zenith (about 80°) towards the Westeni 
horizon, leaving a clearly visible filmy ripple of a soft grey tint. At 5.25 p.m. 
the colour remained bright only near the horizon, but now it seemed to grow 
up again, and in a short time (5.82) the whole extent of the film was again 
glowing bright pink, producing a striking effect with moon and stars. The 
rosy light after about 5.40 slowly withdrew towards the horizon, remaining 
deep red there till 5.50. At 5.58 it was all gone. 

Throughout the duration of the display, the margin was as well defined as 
that of soil clouds against the blue sky, and there was not the slightest iUumi- 
nation of the sky elsewhere, except in some long streaks stretching appar- 
ently from South-west to North-east above the Southern horizon. One 
striking feature was the complete absence of any movement in the fihny 
matter from which the glow proceeded, its position and shape remaining 
exactly the same all through. This led me to suppose that it most be some 
kind of cloud in a region where none had hitherto been observed. The 
opalescent mist, which was so strange and brilliant in the first twenty 
minutes, seemed, on the contrary, to hang at no great elevation. 

On November 10th, at 6.20 a.m., although the sky was cloudy, there was 
a clear space in the East, where a peculiarly pink sunrise light was seen. 
About 8.80 p.m., as the sun sank lower, a very thin high rippled haze 
became visible in parts of the sky, especially in the South-west. About 4.82 
this became more distinct, as it began to glow with sunlight in the dear 
sky after sunset (4.19), and turned bright pink ; this colour lasted till 5.10, 
occupying only a small part of the sky. ** As the light faded off, the film 
entirely disappeared in the deep blue sky.'* The small illuminated ripple 
lay to the left or South of the place of sunset, up to about 25° at most from 
the horizon, and shone very faintly compared with that of the previous day, 
which was far larger and more Northerly in position. 
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On November 11th there was pink cirrus in the East at 6.10 a.m. At 
11 a.m. an iris, due to increasing cirrostratns, was seen round the son. 

From this date till the 28rd, the sunrises and sunsets, when seen, were 
not obviously remarkable. 

On November 28rd the sun seemed to set in ill-defined striffi of cirro- 
stratus or cirrus, and on the 24th the striaa were yellowish green. 

On the 25th the sun set in hazy striaa. A green light was seen above the 
place of sunset, and a bright greenish-white glow growing from about ten 
minutes after sunset ; above the greenish- white there was pale red. The sky 
shone somewhat as on November 9th, but much less strongly. The glow 
lasted about 45 minutes. 

On November 26th the glow was stronger, and lasted nearly an hour, bright 
red. 

On November 27th and 28th the duration of the glow, which resembled 
thai of the 25th, was about an hour and twenty minutes. 

On November 29th the colours from two hours before sunrise are said to 
have presented a wonderful spectacle in London. In the evening some 
redness could be seen through a break in the clouds at 4.55 p.m. 

On November 80th, at 6.5 a.m., there was a fine deep red glow in the East. 
This spread quickly upwards, and had turned yellow by 6.40. At 6.24 the 
fiunt redness extended to the zenith. There was no cirrus visible, but the cir- 
roeomulus remained tipped with dull red firom 6.5 to 7.44, when the sun rose. 

On December 4th and 5th the sky was clear, and its appearance in the 
mornings and evenings was most interesting and strange in many respects. 

The succession of colours and the whole character of the displays, on 
every occasion during December and January, were in general agreement 
with those first observed, though the matter concerned seemed gradually to 
become thinner and the cloud-like detached form of Nov. 9 did not occur 
again. 

Cffuoi Order of Phenomena, Sunrise. — ^A red glow above the Eastern 
horizon, indefinite in outline, rose up quickly towards the zenith, and turned 
yellow within half-an-hour, covering the sky and all objects facing East 
with a peculiar glare of twilight. After about 50 minutes firom the first 
appearance of this glow, there was another but a much stronger glow of a deep 
red colour on the East-south-east or South-east horizon. This commonly grew 
up rather quickly towards the zenith, making the sky appear as if veiled with 
a Wr% p ink haze, and in about twenty-five minutes more the sky and earth 
were strongly illuminated, the brightest stars disappearing. A bright green 
spot now came into view firom about East to South-south-east, a little above 
the horizon, and this remained till sunrise, the pink above it changing to 
omige-pink, orange, and yellow. When the air was favourable, a third glow, 
whidi was the ordinary one, would appear on the horizon a few minutes 
before sunrise. After sunrise, a kind of white sheen or glare surrounded 
the sun, and the sky often remained greener than usual in the distance. 

Sunset. — ^The inverse order of phenomena took place at the setting of the 
0iin. Standing on an elevated spot, with a clear view in all directions, and 

VBW 8BBIB8. — ^VOL. Z« ^ 
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favonred by a perfectly clear sky, the following was observed to be iheir 
regular succesBion in England and Italy : — A greenish or bltdsh-white spot or 
arc immediately after sunset above the son, often sorronnded by a brownish 
or pinkish ring. This was often bright for at least half-an-hour, bat declined 
Westwards. Between ten and twenty-five minutes after sunset, according to 
locality and date, a rosy glow in the East. This glow ascended and passed 
right across the sky Westwards, of course becoming much less conspicuouB 
overhead, or even invisible. It generally passed the zenith from twenty-five 
to thirty-seven minutes after sunset, and no uncommon light was ever left 
behind the red. Little, if any, of the green glare would now remain in the 
West, but it would still be shining on the under surfaces of any clouds 
present. The Western horizon was now surmounted by a yellow or orange 
arc, which always followed the green, and the pink was gradually contracting 
on its outer edges. Soon after the rosy light passed the zenith, it sometimes 
produced a beautiful lilac or purple veil by mixture of its light with the deep 
azure, but whenever the film was dense, and the display grander than usual, 
the rosy colour predominated. The yellow arc sank Westwards, becoming 
deeper in colour, and the pink, being the outside colour, became more and 
more conspicuous as darkness increased and the brighter eolours set out of 
sight. When only a broad red band or bank remained above the horizon, the 
Eastern sky, which had turned dark blue, quickly assumed a greenish, bronze 
or brownish hue, and soon this secondary light also passed overhead and 
hung like a fiEunt luminous orange or pink haze in the Western sky, the first 
glow having passed out of sight. The East was now dark and the stars 
bright. The secondary glow slowly sank Westwards and disappeared like 
the first, generally becoming in its descent more conspicuous, and deeper 
coloured. 

The arc in East or West at sunrise and sunset was always more or less green 
in the inner, yellow in the middle, and pink in the outer parts. The edge of 
the glow was sometimes nearly as definite as that of a soft cloud, but on other 
occasions the luminous haze gradually thinned ofi' so as to be quite indefinite. 
Sometimes the glowing mass was surmounted an hour or so after sunset by 
diverging shafts or rays, but this did not often occur, and nothing of the kind 
was seen before sunrise. The sky was free, except on one oecasion, from 
any appearance of shadow-beams, and cirrus was unusually rare during ths 
period. i 

The variety of new tints was almost endless ; but on the whole the fnain 
order of procession of colours was similar to the gradation seen in a find 
autumnal sunset, when the clouds change from yellow through oraAge to 
pink, red, and crimson. * The green or biuish-white, however, which preceded 
the yellowish-green and yellow, was a new feature) at le/ust in its intunsily, 
and must be considered in connection wiih tiie colour of the sun about 
thirty or forty minutes before settihgf and its colour in India,- ^ 
Soudan,' x)n the Gold Coast, and in the Wefst Indies. It seemed to ^eol 
that part' of the sky where the sun^s light would be shining, thrpf gb. a 
maximum quantity of the foreign matter, and not a very grcmt depth . oL 
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taponr. For while the ordinary yaporoas air arrests chiefly blue waves, 
causing the son to set red, the foreign matter seemed to stop and scatter the 
yellow and red t^ves. Thus the green wonld pass through with the least 
loss. 

EffecU of Colour on Clouds and Terrestrial ObjecU. — The effects of colour on 
the lower and upper clouds, and on such objects as domes, steeples, buildings 
of all kinds, and trunks of trees, were very peculiar and sometimes unearthly, 
bat, on the whole, easy of explanation. Soon after sunset, and perhaps for 
half-an-hour or more, the dominant and brightest light rays came from the 
greenish-white spot or arc near the South-west horizon. While the twilight 
remained strong this colour would not show itself strongly on objects exposed 
to it. But after a short time the yellowish light was added to the green, and 
then in the increasing darkness all objects facing West reflected a sort of 
lemon or sulphur tint, which was all the more striking when seen against a 
rosy Eastern sky. The clouds, especially detached cumulus, all over the 
sky, then looked quite green, often not only at the edges. And this 
was not a subjectiye effect, as might have been supposed if the distant 
Western sky were not in view. It was owing to the bright greenish spot 
above the sun's place still shining upon the lower surfJEuse of the clouds, the 
upper yellow and red being cut off by the thickness of the clouds. The 
result was that on several occasions a sky suffused with pink was dotted with 
green elouds. No doubt physiological action might increase the intensity of 
the green. The elouds on no occasion appeared blue on the orange sky, 
whieh was nearly as oommon as the pink, but always green while the illumi- 
nation was passing across. Frequently the green light near the horizon was 
only suffieient to tinge the clouds greenish for a short time, and the reflecting 
matter insuffioient to hide the celestial blue overhead with glowing pink 
or orange. Then when the green spot had sunk well below the horizon, the 
inereasing brightness of the red in perspective, and its place low enough down 
to illuminate the under surfaces of the clouds, gave the spectacle of pink 
clouds floating for an hour or more on a blue or green sky. (The sky became 
greenish in the East, as before mentioned; on the advent of the secondary 
glow.) If the clouds were suitably placed, they reflected the red light from 
the lowing red when this had sunk for some time out of view, for a mass of 
eirms over the Western horizon would catch the rays from the glow much 
later, and reflect them very visibly to nearer clouds in the greatly increased 
darkness. 

Colour of the Moon. — ^When the moon was surrounded by and seen 
through a pink and. 9P^ge haze, it appeared, blue^ but this effect was chiefly 
labjeetivei, 90 if jt had. not ]>een there would have been no reason why it 
diould notrqmjMn blue when t^e bright colour left its neighbourhood and after 
darky^bnt m fact it resumed almost its ordinary light However, on several 
0«ejfsionS9,the moon was slightly green all the evening, and this was dpubiless 
due to scattering by the reflecting i^atter. The green colour was most 
apparent at an altitude of .9ne or twp.hours. The moon, on the^many clear 
ni^ite when it was seen, even when the sky-haze was ii^oQt . d^nse, was free 
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from any appearance of halo or corona, sach as sorroonds it when its beams 
are intercepted by high cloud or mist. 

Appearance of the Stars. — The stars shone as brilliantly as if the sky were 
perfectly clear, and yet, on the days of maximum glow, the first U^t fitam 
the horizon was sufficient to make it appear completely oyerdoaded. The 
bright stars in the West shone through the illuminated mist until ahoni half- 
an-hour before sunrise. In Italy and the South of France, the eokrar of the 
stars was decidedly greener than usual at night. 

Colour qf the Sun. — The sun was commonly of the usual red edour at 
rising and settings but when about fifteen to forty-five minutes (time) aboYO 
the horizon often looked either white (like the electric light) or of a very pale 
yellow colour. At about this elevation it looked green throuf^ a dark tele- 
scopic glass. In Italy, towards the middle of January, the sun soon after 
rising sometimes shone with a slightly greenish yellow li^t. In En|^d, 
when the atmosphere was in such a condition as to make the sun neariy white 
in setting, as in the white mist accompanying gales, the idiitenesB was 
exaggerated by the elevated foreign matter. 

Duration of Twilight. — ^The duration of strong twilight was prolonged by 
from fifteen to thirty minutes. Thus on December 19th, at Eastbourne, the 
sun rose at 8.5 a.m., but at an East window there was plenty of light to read 
by at 7.10, and even on January 28th, when the illumination was mueh 
fidnter than in December, it was possible to read thirty-six minates after 
sunset. On some foggy and cloudy evenings and mornings, December 87th 
and 80th, the twilight was pink, and on November 80th it was greenish 
through rain. 

Sunset and Sunrise compared. — ^In general, but not always, the eohmrs 
after sunset were brighter than before sunrise. The pale green with a pale 
pink margin lasted longer before sunrise without change, but the red bank 
lasted longer after sunset. The blood colour was often wanting before smv 
rise, but hardly ever after sunset. Thus, in fine weather, the red would 
occupy a large space with strong colour in the evening, but a much less qpaee 
with fainter colour in the morning. The red on some mornings was grand^ 
conspicuous, notably November 29th and 80th and December 4th and 5th. 
The brilliancy of the colours did not vary with the weather, except in so fiff 
as actual cloud or mist at some elevation interfered with the reflectian of iht 
less refrangible rays ; thus, on cloudy days the yellow, but not the red, ooaU 
be seen through rifts. 

JXstribution of the Matter coficemed in the Production of the Sky^glow.'^ 
On November 8th, when the prolonged glow of a portion of the Aj in iht 
South-west was observed on the southern border of Surrey, it showed the sort 
of stratification in thin streaks which often appears in cirrostratus, but iii 
elevation was evidently greater than that common to this cloud. On the Mt 
although the sky was perfectly clear of cirrus and other clouds except a Etttt 
cirro-cumulus, both at and long after sunset, yet when the sun had set about 
fifteen minutes or a little more, the South-western sky became illnminateit 
and this illumination appeared to be the reflection of sunli^^t, tboai^ oi i 
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eharaeier not hitherio observed. Its brightness was too great for the zodiacal 
li^t. It was of too red a oolonr, and the other colours nearer the horizon 
seemed to belong to terrestrial matter. As the glow slowly receded, it 
beeame possible to distingoish near the zenith some slight film of the 
flimflieBt kind, disposed in ripples nearly transverse to the sun's rays, and 
now of a grey tint on a dark blue sky. The glow much resembled a fine 
display of aorora borealis, bat there was no flickering or rapid movement, 
and as soon as it beeame evident that the light was regalarly following the 
son's eoorse, the idea of anrora oonld not be entertained. About 7.80 a.m. 
on the 9th, and 6.20 a.m. on the 10th, a similar pmk light affected the 
Eastern sl^. On November 10th the sky was very clear after 9 a.m., with 
a fresh West-north-west breeze, and gave a good opportunity for observa* 
tion. As the son declined, about 8.80 p.m., a very thin hazy ripple was seen 
in some parts, especially South-west. About 4.82 this grew more distinct, 
and was soon of a pink colour, which lasted till 5.10, showing while coloured 
a transverse ripple like that of the day before, but the glow was very much 
fiunter. On November 28rd, 24th, and 25th, the sun set in a kind of haze 
of thin stris, a peculiar green colour distinguishing that part of the sky. 
On November 80th the illumination before sunrise was veiy fine, and it 
beeame evident that the sky was covered by a thin mist at an elevation much 
greater than that of the highest cirrus, but no structure or variations of 
density were made out. On the morning of December 4th, which was clear 
and elondless, the structure of the reflecting matter showed itself at 6.80 
a.m. with great distinctness, and at 6.45 a.m. could be seen over a large 
part of the sky. It had the appearance of a thin misty cloud of some sort, 
disposed in long streaks stretching from about West-south-west to East-north- 
east, with here and there an irregular patch across the wavy surface. Towards 
the North-east, where the streaks were seen almost endwise, the effect of a 
fretted l»*t>gtng wavy mist, quite motionless, was produced. Long watching 
fiuled to detect any motion in the streaks. As the reflected light passed 
Wectwards the sky again became blue, and just before the advent of the 
primary, or second, glow the cloudy streaks had nearly vanished. They now 
weire lifted up again as the primary glow rose on the horizon, 6.55 a.m., 
and at 7.28 the sky overhead and towards the West was faint pink, covered 
iritfa large billowy streaks and patches, without fibrous structure. This 
ebmdiness was sufficient to hide the blue sky, but in full daylight only faint 
traeee remained visible. At 7.50, and for some time after, the streaks were 
again conspicuous with the ordinary illumination of sunrise. Twelve 
iBiinntes' watchmg fiEoled to make out in the streaks any progressive 
motion, thou|^ the bulk of some of them slightly altered. The sun rose 
at 7.65 ajn. of a red colour, but in about half-an-hour was pale steel bluish 
wbite, surrounded by a silver white sky with a slight bluish tinge. During 
the day the billowy haze was faintly visible on the blue sky. As the sun 
was setting, about 8.58 p.m., this haze became so white that the sky looked 
onite eknided by it. At sunset the haze was disposed in very large billows 
vjthoat perceptible piotion, lying about Bouth-west to North-east and cros8e4 
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in some parts by a thick streak nearly at right angles. About 4.12 the tgck 
above the sun*s place shone with the colour of bright steel or freshly eot 
lead, and th6 parts round it with a metallic pink. About 4.20 the fonns of 
the haze billows or streaks were lost in the uniform rosy glow. As the ruddy 
glow sank Westwards the sky seemed perfectly dear without a traoe of thi 
haze. As soon as it approached the horizon, howeyer, the sky ag^in became 
mottled and assumed a pale straw colour. Later the moon and stars gjKft 
no indication of a haze canopy. 

On the morning of December 6th the film appeared more uniform and 
less streaky, so as to be hardly distinguishable. The sun set in hazy stri». 

In the sunset of December 7th, it was observed that the cirrus turned 
pink a few minutes after sunset (8.50), and remained pink in the West till 
nearly 4.24, when it had lost all colour. The yellow glow began in the 
South-west at 4.20, and the cirrus turned black against it about 4.24. At 
4.25 long streaks of the sky-haze came into view along the Western horiion, 
lighted up by the setting sun. At 4.81 the reflection firom the sinking ^w 
again touched the cirrus with a faint pink light, so that it shone a second 
time. The glow disappeared at 4.44, but the cirrus in the West oangfat 
some of its light till 5.5. It seems that the reflecting matter in the West 
first shone with the rays of the setting sun between twenty and twenty-nine 
minutes later than the cirrus above which it floated. 

On December 11th the sky was perfectly dear and doudless about an hour 
before sunrise, except a little detached scud. At 7.21 a.m.y as the li|^t of 
the primary glow spread to the zenith, the sky was seen to be striped with 
very high filmy streaks in the South-east. At 7.82 this appearance extended 
over the North-west. Obtaining a good view of the streaks in the South- 
east at 7.20, 1 tried to discover their motion. After about ten minutei* 
watching, one of them showed a translation from West-north-west of about 
half an apparent solar diameter in that time. At 7.85 and 7.40 the whde 
sky being covered with these long thin stripes, like the " billows " of a fev 
days before but not so wide, it was found that they extended on idl sidtf 
from South to North or South by West to Nortti by East. One point 
seemed worth notice. Those in the extreme West, that is 10^ or so above 
the horizon, as well as in the East, did not appear, like ordinary cirroa 
lines, to radiate from a point on the horizon. On the contrary, th^ 
were all seen to be lying obviously in the same direction, and the stripe 
furthest to the West gave nearly as good an idea of its true direction as a 
stripe overhead. The eye made the necessary allowance for such appearance 
of convergence as there was, and they were at once seen to be paraUd. 
Between 10 and 11 a.m. cirrus strips without obvious fibrous stinctiire, 
semi-transparent, were seen in the West and South-west. They were moving 
longitudinally from North-west to South-east at the rate of fully one and 
a half apparent solar diameter per minute. At 1 p.m. the streaks of sky- 
haze reappeared, stretching from South- south-west to North-north-east, and 
were watched without any motion showing itself, though when looked at after 
the lapse of fifteen or twenty minutes the^ seemed to baye poYed a little 
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iransTersdy Eastwards. Their very indefinite appearance in the daytime 
made exact observation difficult, and at times the strong sanshine seemed to 
obliterate them altogether. Overhead the incidence of light would not allow 
them to appear. Between 12.45 and 8 p.m. the son was surrounded by a 
broad steel-white halo with a wide border of pale pink. At 2 p.m. a stripe 
of sky-haze in the South-south-east was watched for ten minutes, and no 
motion either transverse or longitudinal manifested itself. The sun set at 
8.49. At 4.15 the whole sky appeared to be covered with a sea of streaky 
ok)ud fifan, regularly ranged South-south-west to North-north-east, not show- 
ing a radiant point like cirrus on the horizon. At 4.86 the ulterior edge of 
the pink glow was about 15^ above the horizon, and the sky clear blue. At 
4.41, when the edge had sunk to about 10^, the sky began to be lighted up 
by it from below and to appear cloudy again. At 4.48 Uie blood-red colour 
extended to about 7^ above the West horizon, some cirri in the East were 
dull pink, ihe moon very slightly bluish. At 4.65 the last red of the primary 
^ow disappeared and the secondary was just passing the zenith. The second- 
ary repeated lees brightly ihe phenomena of the primary, and after showing 
a fine red are at 5.18, finally disappeared at 5.88. 

On December 12th there was much complicated cirrus and cirrostratus 
moving fast from North-west, and a great quantity of thin striated cirrus 
haze veiled the blue sky, making a misty appearance. At 8.45, however, a 
Kttle of the high reflecting glow-matter could be discerned with the greatest 
difficulty in the North-west, stretching about from West-south-west by South 
to East-north-east by North. 

On December 15th there was a yellow glow in the South-east at 6.18 a.m., 
vHiich grew up as usual. The sky was very clear, with a bright greenish 
moon in the West. The moon did not show the slightest halo or corona 
during nin^t or morning. At 7.40 the sky was seen to be streaked with 
haze billows as on previous days. The Western sky showed this marking 
very clearly, but it quickly faded towards sunrise. It remained visible, how- 
ever, in the South-east over the srm for a long time, at least three-quarters of 
an hour, after sunrise. The Western sky at 7.40 resembled an ocean covered 
with regular billows. Some spaces, however, were clear. From 8 to 8.80 
a.m. half-an-hour's watching of streaks in South-south-east failed altogether 
in detecting the slightest general movement, though there was a slight change 
in the bulk of one of the streaks. After the sun had risen about a quarter 
of an hour, the stripes in the West-north-west again grew quite distinot, but 
did not, as with the light of the primary glow upon them, hide the blue of 
the sky. 

On December 16th, between 11 and 12, the sky, being very clear, could be 
seen on close scrutiny to be striped with haze billows near the sun and in 
the North-west. The striations near the sun appeared to be lying West to 
East, those in the North-west to be South-west to North-east. No motion 
was made out in fifteen minutes* watching. 

About 8.48 p.m. the striation came out in the West where the sky was 
^leiv fiom the fast-driving cumulus scud, and there was consequently reason 
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to expect a fine snnBet. At 8.57 it was evident that the strin were not all 
lying paraUel. On looking closely at the strin in the Sonth-weet above the 
son, they seemed to cross one another almost at right angles, and a enrioiifl 
sort of chess-board effect was thus produced. The incidence of aonlii^ 
brought out those in the South- west by South which were lying West-north- 
west to East-south-east most distinctly, and those in the West which were 
lying about South-south-west to East-north-east. I may mention here that 
a similar checked appearance occurred at Cannes on January 11th and 18th 
about sunset, the stripes lying about South-west to North-east and West to 
East ; also on two or three other occasions, somewhat resembling watered silk 
or still more the zigzag marking sometimes seen on steel instnunenta* 

On December 17th the striated haze was again seen. 

On December 19th, at Eastbourne, there were strise in the East long be* 
fore sunrise, and about sunrise the blue sky began to appear to be covered 
with a very thin billowy haze, stretching about West-south-west to East- 
north-east. This went off with increasing daylight, a quantity of thin cimiB 
very similar in appearance, but differently disposed and moving fast, aimnl- 
taneously increasing in distinctness. At 8.40 p,m. the wavy haze reappeared. 

On December 20th it was seen about half-an-hour after sunset, the waves 
regularly disposed, but not all in the same direction in different parts of the 
sky. 

On December 28rd, about 4.80 p.m., the clear sky between the zoiith and 
the horizon became as if veiled, with a very delicate structureless mist which 
completely hid the blue. At 4.85 the glow may have been at its hi^^test 
point about 85^ or 40^ above the horizon, and showed strongly marked 
radiant spokes from the sun as centre of a most beautiful pink cdour. At 
5.5 the secondary glow extended nearly to the zenith. Probably these n^ 
effects may have been due to the presence of scattered clouds, indnding 
cirrus and cirrocumulus, beyond the horizon. It was remarkable that the 
whole pageant of a fine ordinary sunset with high cirrus, lasting half-an-hour. 
was over before the unusual display began. 

The hazy streaks were watched in a clear sky on January 24th about 11 ajn. 
in the East-south-east and in proximity to the sun, but no motion could be 
made out in fifteen minutes, though the streaks seemed to alter somewhat in 
configuration. 

As the stratum of matter became attenuated, it was less and less viaiUei 
except in the neighbourhood of the sun and immediately after sunset. 

Between November and February the sun was frequently seen to be sur- 
rounded by a glare of which the inner part was white and the outer pale pink 
or lilac. 

The following are the marks distinguishing the peculiar sky-hase from 
cirrus: — 

1. It is commonly much more equally spread over the sky than dmu. 

2. It is visible (except when very dense or in the neighbourhood of the 
sun) only about the time of sunrise and sunset. During the day not the 
faintest trace obscures the clear ^ure, wb^r^ cimp becomes ma^ distiniet 
^th more daylight. 
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8. It has no perceptible motion, unless perhaps when watched through a 
long period. 

4. It does not interfere with the clear definition of the moon or brilliancy 
of the stars. 

5. It lies almost without exception in long streaks, stretching from 
between South and West-south-west to between North and East-north- 
east. 

6. Its radiant point lies not on the horizon, but far below it. 

7. If both cirrus and sky-haze be present, the sky-haze begins to shine 
with a red light soon after the cirrus has ceased to glow above the Western 
horizon. When cirrus is present, however, there is in general a reaction of 
effects. 

8. The sky-haze is destitute of the fibrous twists and angular branches of 
eirms, and, since the sunlight leaves it in regular progression, it must be 
stratified at the same uniform level. 

9. It has always been visible on every clear day for more than two 
months (January 22nd), and has been quite independent of wind and 
weather. 

Comparimm of the above Data with Obsen^ations taken tn Italy . — From 
January 8rd to January 11th I had an opportunity of seeing how far the 
order of eokurs, and what may perhaps be fitly called meteors of the sky in 
Italy, corresponded with those seen more than a month before in England. 
The correspondence was complete. The sheen surrounding the sun towards 
rising or setting, the bluish or greenish white spot, the yellow, the pink, the 
red, were all seen in the most favourable conditions possible. The intensity 
or thiekness of the reflecting stratum was certainly much less than at the end 
of November, but the purity of the atmosphere permitted the less brilliant 
eoloors to display themselves in superb magnificence. 

Soon after sunset there was the yellow glow at all times common on fine 
dayB along the Western horizon, but above it there was a peculiar bluish- 
white sheen which continued to throw for a long time a strong light on objects 
filing it. The streaks of sky-haze were generally most apparent about 
this stage, but being much less dense than formerly, the quarter opposite 
to the son never showed a trace of it either at sunrise or sunset. The ordinary 
sunset ^w soon disappeared, and the South-western sky assumed a green 
etAowtm The sky overhead and Eastwards was intense clear blue. In a few 
minutes the East was rosy, and then the rose colour passed overhead West- 
wards, leaving the Eastern quarter deep blue. The inner part of the arc in 
the South-west was green, the next band brilliant yellow, and this mixed itself 
with the rose colour, which became more and more foreshortened. For a short 
time the yellow greatly predominated, and the Western faces of white houses 
on the hills shone like primroses against a hyacinth sky. The green was soon 
below the horizon. The yellow deepened into orange, and contracted. When 
the rose ookrar had just passed the zenith, and for some time after, it had 
the iq[>pearance of lilac or purple, owing to the reflecting matter being exceed- 
in^y thin and allowing the blue colour of the sky to mi]( with its own. The 
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eyeoing star sparkled like a small bine gem in this violet basse. At last, the 
more refrangible colours being all below tbe borizon, tbe wbole are glowed 
witb a red light and so sank slowly to the horizon, fifty minutes after 
sonset. In this last stage, a cnrioos discoloration (browning or greening) 
of the Eastern sky announced the presence of the secondary glow, and when 
this had passed over and attained a position between the Western horizon 
and about 80^ altitude, it appeared as a beautiful faint rosy veil through which 
the stars shone blue. It disappeared on the horizon due West at one hour 
and twenty-two minutes aftier sunset. 

The streaks of sky-haze whenever observed were lying about South-west 
to North-east as in England, so that their length was nearly parallel to the 
rays of the setting and transverse to the rays of the rising sun. As might 
be expected from this, the streaks themselves were better seen at sunrise than 
sunset, but being probably only thickened portions of an immensely extended 
film, the difference in the effects of sunrise and sunset were not considerable 
except in brilliancy of colour. 



TABLE L 
Ihration of Primary Qlow on Clear Nighu, (Time visible at aU above horizon.) 



Date. 



Nov. 


9- 




lO. 
26. 




»7. 

28. 


Dee. 


30. 
I. 




4* 




4. 




5- 




S- 
6. 

6. 

6. 




II. 




II. 




15. 




17. 




19. 


Jan. 
Feb. 


as. 

as- 
28. 

2. 






Bemarks. 

Sunset Long matter stream 

Patcm above horixon 

Cloudless. Amorphomi 

Cloadless, Amorphoos, except sli|^t cimui 
„ Cloudleas, except slight cirrns 
Bitnrifle. A little cir-cum. 

Smiset. Amorphous. Strips of Cloud near horizon 
Bmirise. Cloudless. Amorphous 
Smiset. Clondbank 
Sunrise. Cloadless. Amorphoos 
Sunset. Slight oirms 
Sunrise. A little scud 
Sunset Apparent cirr. 15° above horizon 

„ Cirrus strips 
Sunrise. Slight detached scud 
Sunset A little drrus 
Sunrise. Cloudless 
Sunset. Striated haze film 

Cumulus clouds and bank 

Low dr-strat, &g. 

Clouds. White Mist 

Thin douds on horizon 
„ Very low doudbank 



It 
t« 



fifinutes. 

69 

53 
55 



75 
60? 



57 

59? 

$6 

55 

54 

(75) 

54 

53 
66 

5»« 
56 

5« 

61 

About 52 
About 46 
About 4a 



TABLE n. 

Time at which the ulterior margin of Primary glow ero$$id the zenith on clear 
minuteB from sunset or sunrise. 



Minutes. 



Nov. 9. 




37 


Dec. 


II. 


Sunset 


„ 28. 

Dec. 4* 

i> 4« 

5. 


Sunrise 

Sunset 

Sunrise 


35 
36 

34 
39 


Jan. 
Feb. 


*3. 

*3. 

28. 

1. 


t> 
tt 
It 
It 


» II. 


»» 


37 









Minutes. 



34 

39 
About Z9 

About X4 

About zi 



til 
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TABLE in. 

Time aftir twiuet on eUar evenings at whieh an untuual appearance was first observed 
in tke western sky, tuck asarsd sky glow, neglecting the green light above the sun. 



Not. 



ti 



II 



ti 



•I 
Deo. 

11 



9 

ID 

as 

27 

28 

4 
5 



UUM 

12 


Dec. 


II 


«4 
II 


II 

1) 


7 
16 


«s 

*s 
19 

»5 


II 
Jan. 

II 
TABLE IV. 


23 

as 

28 



Minutes. 

as 
30 

30 

37 
as 
as 



Time at which the last or first {that is the secondary) red glow in each ease disappeared, 
or appeared, after sunset or before sunrise respectively. 



Date. 


Mov. 


9. 


»i 


ID. 


ti 


as. 
26. 


t9 
II 


a7. 
28. 


tl 

Dao. 


30- 
I. 


91 


4- 


»» 


4- 


tt 


S- 


tt 
tt 


S- 
6. 


tt 


9. 


t> 


II. 


tt 


IS- 


n 


22. 


tl 

Jan. 


as. 
a4. 



Remarks. 

Cloiidlesfl 

Cloadless, bat sky-glow very small 

Hazy bank 

Hazy, but dear sky 

Clear 

Blight cirrus 

Sunrise. Clear, except little cir.-cum. 

Sunset. Clear, except a few streaks 

Sunrise. Clear 

Sunset. Clear, except low clouds 

Sunrise. Clear 

Sunset, slight cirrus 

Sunrise. Very clear and transparent 

Sunset Cloudy 

„ Clear 

„ Cloudy 
Sunrise. Some clouds 
Sunset. Cirro-Btrat. &c. 



Minutes. 

100 
48 

4S 
5S 



91 



tl 

91 



About 
About 



8S 

99 
102 

105 
72 

106 
80 

102 
81 

104 

lOI 

104 

91 
80 

72 



Time between appearance of primary and appearance of secondary glow on the horizon 
on the most favourable occasions. 

At Sunrise. About 50 minutes. 
At Sunset. „ 38 



99 



Time after sunset at which the refiecHng matter, at an altitude of about 45° abwe 
Weetem horizon^ first became visible^ and shone with reflected light. 

Minutes. 
Deo. 21 35 

as 37 



91 



TABLE V. 

Colour of spot or are above the sun before sunrise and after sunset, from which the light 
u often strong enough to east shadows, sometimes as long as forty minutes before sunrise, 
and thirty minutes or mare after sunset. 



JNor. 9. 

9f a4. 

>9 as. 

•t a7. 

t, a8. 

1)03. 2. 

.f 4< 



Cloudy 

Sunxiae 

Smiset 



Green, white and yellow 
Yellowish green 
Greenish white 
Greenish white 
Green 
Amber 

Greenish white 
Steely white 
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TABLE Y.^CanHnuid. 



Colour ofipotorarc aUm the nm hrfor§ nmrUe and afitf 9unut,from whUh the lUt 
wu often etrong enough to ca$t ehadawe, eometiwtee ae Umg oefmrtg WKhmUe A^Swv MiMf, 
and thirijf mtmUee or more after euneeL 



If 


II. 


>» 


If 


II. 


Snikflet 


ff 


12. 


„ dOQdj 


It 


7« 


M Somedmis 


ff 


«5- 


Simrifle 


ff 


i6. 


SoiiBei. Soad doada 


»f 


>9- 


Sanrifle 


M 


ai. 


Sonaet 


ff 


»3- 




Jan. 


»3. 


Snniet 


ff 


H- 


•f 


•f 


28. 


If 



Olive green 

Qreen 

Green 

Tellowiah green 

Qreeoiah yellow 

Oreen 

Green 

Chreen 

Oreen 

Ddioate green, turning greenish yeUov. 

Bloiah white 

Oreeniih white 

Bloiah white 



TABLE YL 



Oiving the direction of the axie of the etreake on every d&y when oieerved. 



Nov. 
ff 
i> 
11 

•9 

ff 
>f 
91 

Dec. 

99 

ff 
ff 
ff 
ff 
ff 
99 
f9 
ff 
ff 
9» 
ff 
91 
ff 
ft 
9f 
f9 
ft 

Jan. 
ft 
ft 
ft 
ff 
ft 
ff 
If 
ft 
ft 

f9 
ff 
ff 
tl 

Feb. 



Sniuet 



9f 
II 



9. 

ID. 

»3. 

H- 9f 

»S- 9. 

26A27„ 

28. 



30- 
I. 

2. 

4- 

4- 

5« 

5- 

7. 
II. 

II. 

II. 

12. 

«5- 

16. 

16. 

17. 

»9. 
21. 

»3. 
8. 

9- 

9- 
10. 

10. 

II. 

II. 

13. 

13. 

«4- 
23. 

»4- 
24, 



Sanrifle and Saneet 
Sunaet 

99 
Sanrifle 

Sanaet 

Soniifle 

Saneet 

•9 

Sanrifle 



I p.m. 
4.15 p.in. 
3.45 pjn. 
7.40 a.in. 

II to i2a.in. 
3.57 p.m. 
Sanaet 
Sanriae 
340 pjn. 
4.22 pjn. 
A. 30 p.m. 

(San Bemo). Sanaet 
Sunriae 
Sanaet 
Sanriae 
Sanaet 
Sunriae 
Sanaet 
Sanriae 
Sunaet 
Sunriae 
Sanaet 

8.50 a.m. and till noon 
3.30 p.m. 

28. 4.10 and S-I5 P*ni. 
2. 4.15. 4.45, to 5.5 



StoNf 

StoN 

StoN 

StoN 

AmorphoQS 

Amorphona 

Amorphona 

Amorphona 

Amorphona 

Uneertain 

WSW to ENE 

SWtoNB 

Bl-deflned 

Unoertain 

AbootStoN 

StoN 

SSW to NNE 

8SW to NNE 

WSW bj S to ENE by N 

SSW to NNE 

8W to NE and W to E 

SSW to NNE and WNW to BSE 

SSW to NNE 

WSW to ENE 

SSW to NNE and W to E 

SSW to NNE, SW to NE and W to B 

Amorphoas 

SWtoNE 

Do. 
SW by W to NE l>y E 
SWbyWtoNEbyE 
Bl-deflned 

S W by S to NE by N 
SW to NE and W to E 
SSW l>y W to NNE by E 

Do. bat Bome irregular eroaa 
SSW to NNB 

Irregular patohea, chiefly about S to N 
SSW to NNB 
SSW to NNE 

SSE to NNW, abort wavy billows 
WSW to ENE 



The observations mentioned in the above paper were mi^e at IKeAnioful 
Surrejff except where otherwise stated^ 
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DISCUSSION. 

Mr. Dtason remarked that, having given some attention to, and having 
mttempted to represent some of the recent celestial phenomena in a series of 
coloiired sketches — ^he had come to the following conclusions, quite indepen- 
dently of anything that had heen written in the scientific periodicals, or that 
had own said in the Paper: — 1. The Glows appeared upon an opalescence 
which covered the whole celestial arc ; 2. Fore and Afterglows extended from 
the horiaon to tiie aenith 90^ and horizontal distance 90° ; 3. The Foreglows 
and Afterglows preceded sunrise and succeeded sunset by about an hour ; 4. The 
Foreglows were not so intense, but were of greater delicacy than the Afterglows : 
5. From the aenith to the horizon the colours were lilac, pale pink, lemon and 
amber, in tiie Foreglows; 6. From the zenith, lilac, rose pmk, amber and 
crimson in the Afterglows ; 7. The Glows tended to prolong the light, and 
were not seen except in a diy atmosphere ; 8. The Glows dia not obscure the 
li^t of the moon, which appearod more or less green on a roddish or purplish 
background, according to tne law of optics ; 9. There was a decidea break 
in time between the Foroglow and the sunrise, and between the sunset and the 
Afterglow ; 10. The tints of these Glows were similar to those which played 
about the Snow-peaks and snow-fields of the Alps, preceding sunrise and after 
sonset as observed by himself when above the snow-line. Thera appeared to 
be nothing about the recent sunrises and sunsets other than a greater intensity 
in the primary colours and their compounds, arising from an abnormal clearness 
of the atmosphero. The Glows in Mr. Dyason's opmion wero quite exceptional. 
Prof. Archibald said, he had only seen one rof eronce to a phenomenon which 
he had observed almost every day during the whole time the remarkable sunsets 
had been seen, viz. the presence of a halo throughout the day round the sun 
having a radius of about 22®, of a milky white colour in the interior, with a 
reddisn brown fringe of about 5® or 6® in width. This constant phenomenon, 
apparently independent of all the varying conditions in the lower atmosphere, 
•eem^ to afibrd further proof to what had already been cited against the supposi- 
tion that these remarkable sunsets were due to the presence in the atmosphere of a 
greater quantity of vapour than usual. 

Mr. Stanley remarked that he noticed in La Nature (February 9, p. 175), that 
similar sunsets were observed in 1831, after an eruption in Sicily, wherein a 
lanre column of dust was thrown into the air. 

Mr. Ladd stated that when passing through the Red Sea earlv in September 
last, he observed the sun after rismg and before setting, and the moon be- 
fore setting, to be green at an altitude of 20° to 25^ aj^ve the horizon, and 
as low as could be seen. On the first occasion the green moon was covered 
with thin cirro-stratus over which the afterglow was cast, the sky immediately 
about the moon being yellow, and above orange and red. On other occasions 
both sun and moon appeared ereen, without any colouring of the sky, and so 
atrons was the green light that the white paint about the ship was distinctly 
tinted by it. After passing out of the Red Sea no further peculiarity of appear- 
ance in the sky, sun or moon was noticed before reaching England in October. 
While observing for the rainband during this time, none conld be seen, and the 
spectrum was veiy hazy, the Frannhofer lines being very indistinct and some- 
tames invisible. 

About the middle of December between Madeira and England he daily ob- 
served the extraordinary glows before sunrise and after sunset. They usually 
laated from one and a hau hour to two hours, and were generally very red, the 
■on as low as conld be seen, which was about 10^ above the horizon, being of a 
deep red, and the slows extending nearly to the zenith. During this time a gale 
of north-east wind was blowing accompanied by terrific hail and rain squalls, 
tad the effect was very grand. The spectrum showed no rainband, and was ex- 
tremely clear, the Fraunhofer lines being unusually well defined. Had he 
known what value was attached to any observations of this sort, and what was 
•apposed to be the cause of these mag^nificent displays, he would have paid 
attention to details. He was in the Straits of Malacca at the time of the Java 
emotion and experienced no unusual occurrence except a fall in the barometer 
and a great rise m the Uiermometer. The summer in tne China and Japan seas 
extremely hot and oppressive. 
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It would seem as if, between his observations in September in the Red Sea 
and December in the North Atlantic, some cause was at work to produce the 
extraordinary and beautiful phenomena he saw, and that it was passing west- 
wards. 

Mr. Symons said that the volcanic eruptions in Iceland in the year 1783 were 
followed by results similar somewhat to those noticed recently, but the dust 
being thicker, the son was more obscured than in 1883. The moat remukable 
fact about these recent phenomena, and one which to his mind was fatal to such 
an explanation as Mr. Dyason had given, was that from all parts of the woiid 
people had written saying that they had seen something they had never seen 
before. Such phenomena could hardly be ascribed to excess or otherwise of 
moisture in the atmosphere, as it was very unlikely that the same atmospherie 
conditions would prevail all over the world. At present he could only attribute 
tlie wonderful skies we had seen lately to the Krakatoa eruption, bat he reserved 
full freedom to adopt any other explanation for which stronger evidence could 
be produced. He considered Mr. kussell*s paper extremely valuable, as the de- 
scriptions of the phenomena were so accurate and minute. 

Dr. Tripe said that he did not asree with Mr. Dyason that the blue or green 
moon was generally seen with a red background, on the contrary, he had in all 
instances noticed a considerable space between the red or yellow sky and the 
moon. Whenever he had seen the moon green or blue, it was against a blue 
sky. He had also observed more than once the gas flame in the s&eet lamps to 
have a green tint at the commencement of a red sunset 

Mr. Russell in reply said that he had seen the halo or sheen around the sun 
referred to by Prof. Archibald during the last few days, but it was less distinct 
now than when he first observed it in the early part of December. 

The President (Mr. Scott) remarked that Miss Ley in a letter to Nature^ 
dated Dec. 3, which i^peared p. 130, Vol. XXIX., was the first person who drew 
attention to the halo. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

January 16th, 1884. 

Annual General Meeting. 

John Knox LAuaHTON, M.A., F.R.A.S., F.R.G.S., President, in the Chair. 

Mr. F. B. Edmonds and Mr. E. J. C. Smith were appointed Scrutineers of the 
Ballot for Officers and Council. 

Dr. Tripe read the Report of Council and the Balance Sheet for the past year 
p. 87.) 

It was proposed by the President, seconded bv Dr. Trips, and resolved >« 
" That the Report of the Council be received ana adopted, and printed in the 
Quarterly Journal of the Society." 

. . . r. . , . • . - • •• « 

It was proposed by Prof. Arciji^ald, seconded .by Mr. ABERCROMBr, and 
resolved : — ** That the best thanks of .fhe Royal Meteorological Society be jcom- 
municated to the Council of the Institution of Civil Engineers for. having. gradated 
the Society permission to hold its Meetings iff thQ rooms oCjthe J^stitatipivJ' 

It was proposed by Mr. Rostrqn^ seconded by Captain Toynbbe, and 
resolved : — ** That the thanks of the Society be given to the Officers and other 
members of the Council for their serviQes during the year.** 

•I 

It was proposed bv Mr. Inwards^ seconded by Dr. Mann, and resolved : — 
*' That/the thanks of the Society be given to the Standing Committees and to 
the Auditors, and that the Committees be requested to continue their duties till 
the next Council Meeting." 
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The Pbbsident then delivered his Address (p. 77). 

It was proposed by Mr. Scott, seconded bv Mr. Latham, and resolved :— 
" That the thanks of the Society be given to the President for the ability and 
courtesy displayed by him in the Chair daring the year, and for his Address, and 
that he be requested to allow it to be printed in the Quarterly Journal of the 
Society." 

The Scrutineers declared the following gentlemen to be the Officers and Council 
for the ensoing year, via. : — 

President 
RoBBBT Henry Scott, M.A., F.R.S., F.G.S. 

Vice-Presidents. 
Hon. Ralph Abercbomby. 
jE^mund Douglas Archibald, MA. 
John Knox Lauouton, M.A., F.R.A.S., F.R.G.S. 
WiLLLUi Marcet, M.D., F.R.S., F.C.S. 

Treasurer. 
Henry Perioal, F.R.A.S. 

Trustees. 
Hon. Francis Aijiert Rollo Russell, M.A. 
Stephen Wiluam Silver, F.R.G.S. 

Secretaries. 
George James Symons, F.R.S. 
John William Tripe, M.D., M.R.C.P.Ed. 

Foreign Secretary. 
George Mathews Whipple, B.Sc., F.R.A.S. 

OonnoiL 
William Morris Beaufort, F.R.A.S., F.R.G.S. 
George Chatterton, M.A., M.Inst.C.£. 
John Sanford Dyason, F.R.G.S. 
William Elus, F.R.A.S. 
Charles Harding. 
Richard Inwards, F.R.A.S. 
Baldwin Latham, M.InstC.E., F.G.S. 
Robert John Lecky, F.R.A.S. 
Edward Mawley, F.R.H.S. 
Cuthbert Edgar Peek, M.A., F.IiG.S. 
Capt. Henry Toynbee, F.R.A.S. 
Charles Theodore Williams, M.A., M.D., F.R.C.P. 

Mr. Laughton havins; left the Chair, it was taken by the newly elected 
Preiiident, Mr. Scott, who thanked the Fellows for tlie honour they had done 
him in electing him to that office. 



February 20th, 1884. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S. President, in the Chair. 

Thomas Green Benn, Reigny House, Newton Reigny, Penrith ; 
Capt. Charles Fisher Cooke, 5 Raymond Buildings, Gray's Inn, W.C. ; 
Francis Galton, M.A., F.R.S., 42 Rutland Gate, S.W. ; . 
Prof. Samuel Alexander Hill, Mulr Central College, Allahabad ; 



156 PEOGXXDIllOd At ItEBTllMm. 

Capt. Arthur Wellesley Jeffery, Underwood, Plymptoiiy DeTirti ; 
George Paul, F.6.S., Moortown, Leeds ; 
Richard Veevers, 15 Chapel Street, Preston ; 
Henry Titus Wakeham, Oswestry ; and 
Edwin Wellb, Branswick Cottage, Ashton-on-Mersey, 
were balloted for and doly elected Fellows of the Society. 

The following Papers were read, viz. : — 

''The Great Storm of January 26th, 1884.*' By William Marriott, 
F.R.MetSoc. (p. 114.) 

" The Height of the Neutral Plane of Pressure, and Depth op 
Monsoon Currents in India.** By Prof. £. D. Archibald, it JL, F.B.MetSoc 
(p. 123.) 

*' On the Sunrises and Sunsets of November and December, 1883, and 
January, 1884.** By the Hon F. A. Bollo Russell, MA., F^MetSoc. 
(p. 139.) 



CORRESPONDENCE AND NOTES. 

Observations at Medijin Salik, in North-western Arabia. By E. M. 
Doughty, F.R.G.S. 

The following observations were made at Mediiin SMik [^Eypa Ptolemy], minf 
of a caravan city of the antique gold and frankmcense road (El H^r^ east from 
Greenwich 39° (nearly) ; north of the equator 26° 30* ; inland from the Red Sea 
shore about 150 miles ; a valley plain, oottom 20 miles wide, enclosed by cliA 
of sandstone upon the west side, the long Harra sandstone moontain (ptatform 
mean height 5,000 to 6,(X)0 feet) covered with lava, and extinct volcanoes lying 
north and south thirty miles across. 

1876. December. 

5th. 1.30 a.m. Barometer 26*97 ins. ; 11 a.m. 27*05 ins. ; l^pjn. 27*01 ins.; 
7.30 p.m., 27*01 ins. 

6th. 10 a.m. Thermometer 68^ ; 5 p.m. Barometer 27*06 ins. ; 8 p.m. 27*06 ins. 

7th. 8 a.m. 2713 ins. 

8th. 8 a.m. 27*21 ins. ; 1 p.m. 27*15 ins. ; 9 p.m. 2717 ins. 

9th. 8 a.m. 27*28 ins. ; 2.30 p.m. 27*17 ins. ; 5.30 pan. 27*13 ins. ; 8.30 p.m. 
2709 ins. 

10th. 8 a.m. 27*25 ins. ; 6 p.m. 27*05 ins. ; 9 p.m. 27*09 ins. 

nth. 8.30 a.m. 27*18 ins. ; 5.30 p.m. 27*03 ins. ; 11 p.m. 27*12 ins. 

12th. 8.30 a.m. 27*21 ins. ; 7 p.m. 27*12 ins. 

13th. A moment before sunrise upon a stocking at the gronnd, 41° ; 8 ajn. 
27-25 ins. ; 10 p.m. 2717 ins. 

14th. 8 a.m. 2723 ins. ; on ground 45°'5 ; 8.30 p.m. 27*13 ins. 

15th. 8.30 a.m. 2717 ins. ; 8.30 p.m. 27*05 ins. 

16th. 8 a.m. 27*22 ins. ; 8.30 a.m. thermometer on ground, 48*°? ; 10 p.m. 
2705 ins. 

17th. 10 a.m. 27*14 ins. ; 5 p.m. 27*02 ins. ; 8 p.m. 27*02 ins. ; on ground a 
moment before sunaet, 41°'7. 

18th. 11 a.m. 27*09 ins. ; 9.30 p.m. 26*97 ins. ; on the ground a moment before 
sunset, 42°' 8. 

19th. 8 a.m. Air and ground 44°*6 ; 8.30 a.m. 27*02 ins. ; 5.30 pan. 26*89 ins. ; 
9 p.m. 26*94 ins. 

20th. 8 a.m. Ground, 50°0, air 53***6 ; 6 p.m. 2700 ins. ; 9.30p.m. 27*04 ins. 

21st 8 a.m. Air 32°*9, 27*05 ins. ; 6 p.m. 26*87 ins. ; 9 p.m. 26*93 ins. 
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22nd. 8 a.in. Ghroond 87% 27*02 ins. ; 1 p.m. wind ; 3 ft. from ground, G2^G ; 
6 p.m. 26*99 ins. ; 10 pjn. 2706 ins. 

2ard. 8 a.m. 27-19 ins. ; 7 p.m. 27*13 ins. ; 10 p.m. 27-17 ins. 

24tlL 8 a.m. 27*23 ins. ; 1 p.m. 27*17 ins. ; 5.30 p.m. 2710 ins. ; 10.30 p.m. 
2713 ins. 

25th. 8 ajn. 27*21 ins. 

26th. 8.30 a.m. In shade, U^^^ ; 9 p.m. 27*06 ins. 

27th. 9 a.m. 27*13 inn. ; 11.30 p.m. 27*05 ins. 

28th. 8.30 a.m. 27*15 ins. 

1877. January. 

6th. 10 p.m. 27*22 ins. 

7th. 8.30 a.m. 27*28 ins. ; 9.30 p.m. 27.17 ins. 

8th. 8.30 a.m. 27*19 ins. ; 5.30 p.m. 27*02 ins. ; 10.30 p.m. 2703 ins. 

9th. 8 a.m. Air 60**9, 27*05 ins. ; 5 p.m. 26*96 ins. ; 9 p.m. 26*97 ins. 

lOih. 10 pjB. 27*02 ins. Day of rain from the afternoon. 

11th. 8 a.m. 36*95 ins. 57^ after rain; 4 p.m. 26*86 ins., rain ; 10 p.m. 
26-89 ins.9 rain and thunder. 

12th. 8 ajn. 48^*71 26*95 ins. ; 11 p.m. 27-05 ins., afternoon was showery. 

13th. 8 a.m. 27*17 ins., retom to-day of fair weather ; 9 p.m. 27*25 ins. 

14th. 8 a.m. 38^*5, 27*28 ins. ,* 6 p.m. 27*13 ins. ; 10 p.m. 27*17 ins. 

15th. 8 ajn. 40^1, 27*15 ins. ,* 5 p.m. 27*02 ins. ; 10 p.m. 2708 ins. 

16th. 8 ajn. 49<^1, 27*04 ins. ; 10 p.m. 27*02 ins. 

17th. 8 a.m. 50^*0, 27*10 ins. ; 5 pjn. 26*99 ins. ; 11*30 p.m. 27*06 ins. 

latfa. 8 a.m. 61^*8, 27*08 ins. ; 2 p.m. in smi 92^*3, on the north side of a sand- 
stone mountain shadow, 65^*3. 

19th. 8 ajn. 27*02 ins. ; 9.30 p.m. 26*99 ins. 

20th. 8 a.m. 27*00 ins. ; 9*30 p.m. 26*91 ins. 

2l8t 8.30 a.m. 26*95 ins., lowering weather ; 5.30 p.m. 26*85 ins. ; 11 p.m. 
26-92 ins. 

22nd. llajn. 27*01 ins.,rain falling; 5 p.m. 26*89 ins., rain ; 10p.m. 26* 95 ins. 

23rd. 9 a.m. 27*06 ins.; 10 p.m. 27*01 ms. 

24th. 9 ajn. 26*99 ins. ; 10 p.m. 26*85 ins. 

25th. 8 a.m. 26*80 ins., raining over the mountains ; 1 p.m. 26*73 ins. ; 5 p.m. 
26*75 ins. ; 10 pjn. 26*75 ins. 

26th. SM a.m. 26*89 ins. ; 11 p.m. 26*95 ins. 

27th. 8.30 ajn. 50^0 ; 9.30 a.m. 27*05 ins. ; 11 p.m. 2705 ins. 

28th. 9 a.m. 27*14 ins. ; 11 p.m. 2705 ins. 

29th. 8.30 ajn. 27*09 ins. ; 11 p.m. 26*83 ins. 

30th. 8J0 ajn. 26*88 ins. ; 10 p m. 26*82 ins. ; day of rain. 

Slat 8 30 ajn. 26*75 ins. ; 11 p.m. 26*83 ins. 

1877. Febbuabt. 

lat. 1 p.m. 27-01 ins.^ strong wind ; 10.30 p.m. 27*09 ins., wind fallen. 

2nd. 8.30 a.m. 27*16 ms., misty over the mountains. 

8rcL 8 30 a.m. 27-01 ins., misty ; 10.30 pjn. 26-91 his. 

4th. A moment before sunrise 39''-2 ; 8 a.m. 26-95 ins. ; 11 p.m. 26*91 ins. 

6th. 7.30 a.m. 26-95 ins. ; 10.30 p.m. 2700 ins. 

6IIi. It pA. 27-01 ins. 

7tli. 12 pjD. 26-91 ins. 

atli. 9 pjD. 26-97 ins. , 

9tli. 11 p.m. 27-06 ins. 

lOCh. 12 p.m. 27-09 ins. 

11th. lliO pjD. 27-10 ins. 

1877. May. 

6th. 10 a.ni. in stone (?) room, 85'''1. Barley and wheat harvest in a close 
vsdlev 300 ft. lower was in the first days of Apnl. 
Sui Noon in stone room, 87^*8. 
9tb. At suuMt, in tttone room, 88°*7. 
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1877. August. 



Saorise, 7b'*'2. Noon, shadow of moantoin rock, 88**-7, then 92^8. 
1 p.m. Shadow of a black wonted tent, open to the gromid heat, 



lOth. 

nth. 

12th. Sunrise, 83°*3 ; evening, vapour rising from the enclosed plain, ob- 
scured the lesser stars and meteors. 

17th. 4 p.m. heavy, sky overcast. 104^*9, tent shadow. 

18th. 3 p.m. 106°-7, tent shadow. 

20th. 4.30 p.m. 104'''9, tent shadow. 

2l8t. Sunrise 71**-6 ; 1 p.m. 105**-8, tent shadow. 

22nd. Sunrise, water hung in sweating skins, 51^*8 ; air 66^ 

1878. April. 

23rd. Triple rainbow seen spanning all the eastern sky, the sun near its set- 
ting breaking forth after stormy afternoon showers. Central steppea of Archi, 
district £1-Ghravmar, about 43° east from Ghreenwich, and about 2T north from 
tiie Equator. Chain lightning seen the same evening. 

Aneroid by Trocken, compared with standard barometer at Beyrout, 1876, 
before my travels, showed a very small error in the oscillations. At the end ot 
my travels, 1879, when 1 was robbed, it was snatched from my neck and re- 
ceived a shock, but nevertheless it has gone i4)parently well since. 

On December 11th, 1883. the aneroid was compared with the standard baro- 
meter at the Meteorological Office, and found to read correctly. The observa- 
tions made with it give the following results, but the times are only apinroxi- 
mate : — 



Month. 


Hour. 


Means. 


Number of 
Observations. 


1876 December. 

»» 
If 

1877 January. 

tt 
February. 


8 a.m. 
6 p.m. 

9 p.m. 
8ajn. 

10 p.m. 
10 p.m. 


Ins. 
27-Z42 
27*040^ 
27*o63> 
27-040 
27*087 

27993 


ZI 

19 
26 

25 
9 



z ThMe meaiiB are obtained hj diflerenoes from the 8 a jh. obMrratlons. 




On the Rainfall and Temperatubb of Markreb, Slioo. By Wiluam 
DOBERCK, Ph.D., F.R.Met.Soc., M.R.I.A., Director of the Hong Kong 
Observatory. 

Table I. shows the quantity in inches of rain collected at the Markree Obser- 
vatory, near Sligo, Ireland (lat. 54'' 11' N., long. 8° 27' W.), during the years 
1833-1863, both inclusive. 

The gauge, which is square (area one square yard), is placed on top of the 
library, 16| ft. above ground and 148 ft. above mean sea level. At the end of 
1874 I placed an ordinary gauge of 5 ins. diameter in a convenient aituation, 
6 ins. above ground and 110 feet above sea. From a comparison of the amount 
of rain collected in these two gauges during seven years— 1875-1881 inclonve— 
it follows that the amount registered by aid of the upper gauge must be mul- 
tiplied by 1*2045 in order to reduce it to the level of the lower gauge. The montlily 
totals (1833-63) thus reduced are as follows :— Jan. 4*156 ins., Feb. 3*337 ins., 
March 2*993 ins., April 2*963 ins.. May 2*440 ins., June 3*666 ins., July 3*955 ins., 
Aug. 4.335 ins., Sept 3*913 ins., Oct. 4*674 ins., Nov. 4*252 ins., Dec 4*184 ins. 
The reduced total annual rainfidl is 44*87 ins. 

Table II. exhibits the mean monthly temperature at Markree fh>m 1842 to 
1863, both inclusive, as obtained by taking the me^of themazimum ttiad mlnim^^ 
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registered. The thermometers were read at 8 a.m. up to the 30th of June 184G, 
mnd at 10 a.m. subsequently. The correction required for reducing the results 
thus obtiuned to the mean of the twenty-four hourly readings could be derived 
with perhaps sufficient accuracy from the registers kept for the last fifteen years 
at Armagh and Valencia. 

Whenever a monthly value is wanting in Table II. the general mean of that 
month has been used in calculating the annual value. 

Table III. exhibits the maximum temperature registered in any month. 

Table IV. exhibits the minimum temperature registered in every month. 

The highest mean maximum, 77^*6, occurs in June ; the maximum mean tempera- 
ture, 59^2, in July. The lowest mean minimum, 23^*4, in February ; the minimum 
mean temperature, 39^4, in January : but the thermometers being hung against 
the wall of the observatory, it follows that extreme air temperatures are not 
correctly registered, though the average temperatures are not influenced thereby. 
Night frosts are rare in May and September, and do not occur in June, July and 
August ; but of coarse this refers to the atmosphere at some distance from the 
ground. The maximum monthly rainfall (in October) corresponds nearly to the 
epoch of the minimum range of temperature (in November) ; the minimum 
rainfall (in May) to the maximum range of temperature (same month). The 
roasters were unfortunately discontinued after 1863. 

The calculations were made partly by my predecessor at Markree Observatory 
and partly by Miss Doberck, who has succeeded in discovering and correcting a 
number of errors in the registers. 

TABLE I.— Raucfill. 






1833 
34 
35 
36 

37 
33 
39 

1840 

41 
4* 
43 






45 
46 
47 
48 
49 

1850 

5' 
52 
53 
54 
55 
56 

57 
5« 
59 

1860 
61 
62 

63 



In. 
I '416 

4-478 

3*112 

3-981 

2-455 
0897 

3606 

4'3«> 

2*375 
2-862 

3*633 
2772 

4346 

4243 
2789 
3*o6i 
3617 



2367 
5'oxo 

' 6*070 

16-134 

3794 
0596 

2*397 

• 4035 
2*271 

;4M7 

l\ " 
^-01 X 

2*599 
4*605 

3792 



In. 
5*586 

4085 
6-067 
1-965 
4*310 

1*233 
2707 

2-405 

1-380 

2-488 

0*940 

4770 

3*145 
2-403 

2469 

5-123 

1-897 

4*280 
2*890 
4*320 
1*509 

2'08l 

1358 

2*1 16 
2*084 

ji-096 

2'Z6l 

2826 

«*995 
0*916 

2*291 



I. 



Mean 3451I 2*771 



In. 
1*230 
1917 
2*772 

3940 
2*080 

3*022 

2853 

0375 

2337 
2548 

0*938 

2505 
1*390 

4*070 
0694 

4247 
1*276 

«754 
3*069 

0*729 

3-836 
1*872 

2*359 
0*760 

2*1x8 

2*494 

4*822 

4*128 
5*072 

3*335 
2-483 



In. 
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2*555 
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1*550 



3-249 3-881.3-530 



In. 

6945 
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3-812 
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1*870 
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5*018 
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3-136 
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3634 
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40-292 
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35*167 

34*765 
29-361 

27-872 
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Heteorology of Cape Horn. 
B P«riB Ac&demy of SciencoB Iihb just publislied tlie Keport of the Scientific 
aidition whicli was sent to Cape Horn to take magnetical find meteorolugic^ 
•rrktions during 1682-63, in conjunction vrith the fnteruationol rotur Eipedi- 
U from other conntries.* The following pbrticulars are extracted from the 
Mit of Lient J. Lepha^r, who bad charge of the meteorological oheervationa. 
'^ climate of the country soutli of the Straits of Uagellan may be considered 
llvided into two distinct regions. The first, to the west of the chain of 
gntauiB, cnlminating in the Sanniento and the Darwin, includes the vhole of 

North-eaatem part of Tierra del Fuego, and the second includes the aides of 

Beagte canal in the East of the Murray Straits. 

LceordinK to observations made by English missionaries residing as far as 
limits of the Western portion of the first region, the climate is decidedly leas 
■taut and the atmosphere less damp than in the second region, where it 
Mentially "maritime and "neutral, without well marked seasons. That 
ifa with which the expedition was more particularly concerned includes 
Bte Island, Nassau Bay, Cape Horn's Archipelago, the coasts and Western 
udt of Tierra del Fne^. 

tvnnj days are rare with a gray sky, and the aspect of the country is dismal 
t chMriesa. 
rhere ia a continued fall of water winter and summer, either under the form 



_:h month, including at It „ 

^ Mch ■ climate there is hardly any difference of seasons, the temperature is 
Uitiined nearly uninterruptedly at a degree similar to that of the Scotch and 
■nrsgian Seas throughout the months of October and November. 

dm Ctf Btrn, 1M24S. XapiHrU freimbilfii, Ptrii. ISM. 80 pp. ltd. 
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During the winter there were 115 hours of gales, and in summer 2% ; showbg 
the winter to be relatively calm. Westerly .winds prevail the whole year, or 
rather those included between West, North-west, and South-west ; their mean 
velocity is also much higher than that of the winds from the other quarters. 
Gales are well known to oe very common at Cape Horn, the wind being nearly 
always from the North-west or West-north-west, ending between the West- 
south-west and South-south-west ; three gales were recorded from North-north- 
east and North. The gales are very sudden. 

The mean barometric pressure for the year, at an altitude of 39 ft., was 29*37 
ins. The highest reading was 30*16 ins. at noon on May .Ist ; and the lowest 
28*40 ins. at 4 a.m. on February 26th. During the soioum of the expedition 
140 depressions passed over Orange Bay ; the average auration of each depres- 
sion being 59 hours. 

The mean temperature for the year was 42^*0 ; the mean for the summer being 
44^*9, and the winter 38^*4. The nighest temperature, 76°'l, was registered at 11 
a.m. on February 20th ; and the lowest, 18^*8, at 2.45 p.m. on August 7th. The 
mean daily maximum temperature, 49°*2, occurred aoout 12.55 p.m. ; and the 
mean daily minimum, 36^*1, about 2.5 a.m. There were 73 frosty days and 346 
frosty hours, of which 34 occurred in the summer. The mean relative humidity 
for the year was 82*1 per cent. ; the lowest observed was 38 per cent The 
total rainfall was 52*5 ins. Snow fell on 70 days, 24 of which were in summer. 
Rain fell during 1,599 hours, distributed over 278 rainy days. The sun shone 
during 855 hours : in June there were only 28 hours sunshine. The average 
velocity of the wind was 23*77 kilometres per hour. The greatest velocity of 
the wind occurred during a gale on the afternoon of March 6th, when it ex- 
ceeded 39 metres per second. 

The mean temperature of soft and salt water at the surface was 42^*8 
and 45°'6 respectively. The normal electrical tension was positive, and 
strongest with a clear sky and frosty weather than under any other conditiooB. 
On about ten different occasions sparks were observed on the cap of the electro- 
meter. During the fall of hail, the needle was invariably deflected to the 
extreme negative limit of the scale ; snow producing a contrary effBct. With 
rain the electricity was negative. 

From the experiments oi MM. A. Muiitz and E. Aubin it is shown that the 
amount of carbonic acid in the air at Cape Horn is decidedly less than that ob- 
served in Europe, as only 2*56 parts in 10,000 were found on the expedition 
station. These results agree with those obtained by Mons. Fleuriais in Pats- 
gonia and Mons. de Bernardidres in Chili. The mean results were for the night 
(17 determinations) 2*556, and for the day (21 determinations) 2*563. showing 
that at Orange Bay the carbonic acid does not increase at night, whicn is the 
reverse of what is usually found. Similar results were obtained in Patagonia 
The apparent cause of this phenomenon is the scarcity of vegetable life, while 
the enormous extent of sea area round Cajpe Horn probably accounts for the 
small amount of carbonic acid contained in its atmosphere. 



RECENT PUBLICATIONS. 

Annalen der Hydrogbaphie. XI Jahrgang, 1888. Heft XI. 4io. 

Contains : — Die t[(glichen Acndcrungcn der Windst^rke ilber dem Lande und 
dem Meere, von Dr. W. Koppen (18 pp.V — Ueber einiee meteorologische und 
occanographi^che Ergebnissc der osterreichischen Nordporar-Beobachtungsstatton 
auf Jan. Mayen 1882-1883. — Ueber den Einfluss der Temperaturvertheuung aaf 
die oberen Luftstromungen und auf die Fortpflanzung der barometrischen 
Minima, von Dr. W. Koppen (9 pp.). 

Annuaire de la Sooi^Ti; M^t^orolggique de France. Vol. XXX. , Noyem- 
ber 1882, and Vol. XXXI., October 1888. 4to. 

Contains : — Note sur le regime des vents k Lorient, par M. Louvet (4 pp.). — 
Note sur im secousse de tremblement de terre, observ6e ^ la Rochelle et dans le 



BEGENT PUBLICATIONS. 



168 



d^partement de la Charente-Inf^rieore le 26 juillet 1882, et sur des 616vations 
anonnalea de la mar6e dans le port de la Rochelle, par M. A. Vivier (3 pp.)* 
This earihauake was felt on the 26th July, 1882, at 3.38 p.m., and was attended 
with a mmDling noise and vibrations ; the phenomenon was much more strongly 
marked in other parts of that same department. — Note sur un raz-de-marSe 
observe 4 la Rochelle, le 22 Avril, 1882, par M. A. Rubino (1 pX At 7.30 a.m. 
the South wind suddenly veered to the West raising clouds of oust, at the same 
time an enormous wave broke into the harbour, while the water-level rose by 
nearly 3*94 ft. in two minutes ; fifty seconds later it had resumed its usual height. 
A similar alteration in the water-level of the harbour, although in a lesser degree, 
was repeated on four occasions, the last occurring at 8.40 a.m. — Epoane des 
maxima de la temperature dans les diff6rentes parties du globe, par M. E. Kenou. 
(2 pp.)* It is known that in the temperate zone of the Northern Hemisphere 
the maximum temperature occurs osuallv at the end of July. In the correspond- 
ing zone the other side of the equator the maximum temperature is met with in 
Janoaiy. Between the two, as on the equator, this period varies, depending on 
the storms so frequent in that region. M. Renou concludes that a event analogy 
exists between the succession of the maxima periods in the two contments ; tliese 
periods progress firom July to January and from January to July, following a 
direction from north to south on the eastern side of the continents and returnmg 
by their western side. — Manuel de la provision du temps k Bar-le-Duc (4e partio), 
par M. Poincar^ (36 pp.). — R6sum6 des observations centralis^es par le service 
nydrom^trique du bassin de la Seine pendant Tannic 1882, par M. Goupil ^38 pp.). 
This paper contains an interesting table showing the mean monthly ana yearJy 
rainfall in the basin of the Seine, this rainfall appearing to vary in a great measure 
with altitude above tlie sea. The following is an abstract of the present table : — 



StaUon. 

Les Settons, prds Montsauche 

Pannetidre, prds Montreuillon. 

Chitillon-sar Seine. 

Vassy. 

Sommesous. 

Paris (la Villette, Bnttes- 

Chanmont). 
Ronen. 



Department. Altitude. 

ft. 


No. of 
Years. 


Annual 

BainfaU. 

ins. 


NiSvre 
Nievre 
cote d'or 
Haute Marne 
Marne 


1955 
906 
738 
600 
677 


22 
22 
20 
16 
17 


69-29 
35-63 
30-39 
34-76 
27-68 


Seine 

Seine Inf&rieure 


177 
20 


22 
17 


23-47 

27-88 



BOLLBTTDVO MeNSUALE PUBBLIGATO FEB CUBA DELL* OSSEBVATOBIG CeNTBALE 

DEL Real Colleoio Cablo Albebto in Moncaliebi. Serie IE. Vol. U. 
Nob. X.-XI. October-December 1888. 4to. 

Contains amongst numerous articles the following : — Sopra la determinazione 
della Rugiada, by Prof. L. 0. Ferrero (4 pp.). Recognising the importance in 
agricolture of dew measurement and its neglect by meteorologists, the author has 
designed an instmment (Drosometer) for its collection, employing fustian cloth 
for Uie depositing surface, as a material most closely corresponding to vegetable 
growth in texture. Discussing the results obtained by this means, he finds that 
the amount of water deposited as dew on his apparatus during the summer 
months averaged about 130 grammes per square m^tre per night. — ^Nefoscopio, 
by P. F. Cecchi ^5 pp.). The author describes severd forms of the instrument, 
and suggests various methods for using it. 

CiBL bt Tbebb, Revue populaibe d*Astbonomie, de M^ti&obologie, et de 
Phtbiqxtb du Globe. Vol. IV., No. 28. — Vol. V., No. 4. February 
to April 1884. 8vo. 

The principal meteorological contents are : — Les lueurs cr^pusculaires, par A. 
Lancaster (15 pp.). The coloration of the sky after sunset, as seen from the 
Pay-de-DOme, was remarkable during the winter 1879-80 and 1881-82, especially 
the latter, which was marked by an excessive degree of dryness. When the 
iltmospheric moisture is at a very great altitude, while the lower strata remain 
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very clear, twilight may last a considerable time. In the summer of 1831 
twilights of considerable duration were observed from Madrid to Odessa, they 
were especially remarkable on the 24th, 25th, and 26th September. On the 25tb, 
shortly after sunset, the sky assumed a deep orange tint, then a red colour, while 
the lighted portion of the sky was lessening in area. A light spot remained at 
8 o*clock corresponding to the position of the sun, which was 19** W below the 
horizon ; similar phenomena were observed on other days. The author does not 
believe in the coloration of the sky produced by volcanic action. — L'hiver de 
1883-1884, par A. Lancaster (5 pp.). — Les depressions atmosphdiiquea et let 
ph^nomdnes m6t6orologiques (8 p]x) . — Les Orages (3 pp.). — Le paratonneire 
Melsens, par L. Mahillon (9 pp.). The main characters or this system of light- 
ning conductor are a large number of points, a considerable multiplication of the 
conductors, and their communication as perfectly as possible with the ground.— 
Le gradient barom6trique (4 pp.). 

Indun Meteobolooigal Memoibb, being occaaional Diseossions and Compili« 
tions of Meteorological Data relating to India and tiie neighbonring 
Ooantries. Published under the direction of HenbtF. Blanfobd, F.RS., 
Meteorological Reporter to the Goyemment of India. Vol. U. Part 11, 
4to. 1888. 

Contains : — Note on Mr. Chambers* List of Cyclones, and on the Ghijarat Land 
Cyclone of July 11th 13th, 1881, by H. P. Blanford, F.R.8. (25 pp. and I plates).— 
On the Temperature of North- Western India, by S. A. Hnl, B.Sc (45 pp. and 5 
plates). The author has collected and discussed all the temperature observations 
available, and from these he has prepared isothermal charte for each monUi and 
for the year. 

JouBNAL OF THE AsuTio SooiETT OF Benoal. YoL UI. Part II« 1888. 8f0« 

Contains : — On the measurement of solar radiation by means of the blaek-bnlb 
thermometer in vacuoy by S. A. Hill (4 pp.). This consists of a disonssian of the 
observations of the solar thermometer made at the Allahabad Observatory dnrine 
the years 1876-1882. The author points out that, taking as the fundamentu 
datum, the difference of the solar thermometer reading and that of the maximum 
shaded thermometer, the values would be affected by — 1st, the thieknesa of the 
atmosphere traversed ; 2nd, the absorptive power of the transparent atmosphere, 
which chiefly depends on the water vapour present ; 3rd, the haze and dust ; 4th. the 
radiating and reflecting powers of the ground ; 5th, the variable difference of the 
temperature at the time of the maximum insolation and that shown by the shaded 
maximum thermometer ; all of which must be allowed for befbre any eonolusioB 
could be drawn as to the solar radiation intensity. 

Meteobologisghe * Zeitschbift. Herausgegeben von der Dbutsghbh 
METEOBOLoaisoHEN Gesellsohaft, Bodigbrt yon Dr. W. Kbpnor, 
1884, January. 4to. 

This periodical is the organ of the newly established Gkrman Meteofologieai 
Society, which was founded at Hamburg on November 17th, 1888, and to v^ch 
various filial Societies have already associated themselves. The principal paaers 
in this No. are: — Bericht tkber die vulkanischen Ausbri&che dea Jimres 
1883 in ihrer Wirkung auf die Atmosph&re, von Dr. Neumayer (4 pp.). — ^Die 
photographische Beobachtung der Woiken, von Dr. W. Zenger (7 pp.). — ^Die 
Verteilung des Luftdrucks uber MitteUEuropa im Juni, von Dr. Krankenhagen 
(4 pp.).— -Die tagliche Periode der Richtung des Windes, von Dr. A. Sprung 
(7 pp.).— Die Untersuchungen von Hoflmeyer nnd Teisserenc de Bort liber 
Wintertypen und der Winter 1883-84, von Dr. J. van Bebber (7 pp.). 

MiTTEiLUNGEN DES Vebeins fub Ebdkunde 1888. 8vo. 1884« 

Contains : — Die Ergebnisse der meteorologischen Beobachtungen der Herren 
Ilerm. Soyaux und Kapt. R. Mahnke in Ssibange-Farm am Awandu, Gabun, 
Westafrika, wahrend der Jahre 1882 und 1883, sowie Bermerkungen zu den meteo- 
rologischen Beobachtungen aus Omaniro im Damaralande, vou Dr. A, toq 
Panckclman (14 pp.). 
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KtoKHSDoroB OF xas. BoTAL SdoxiTY. Yol'XJXTL No. 229. 1884. 8vo. 

ConUiDs :-^Note on a Series of Barometrical DistorbaaeeB. which passed over 
Europe between the 27th and the dlst of August, 1883, by Robert H. Scott, 
F.R.S. (6 pp. and plate).— Note on the foregoing Paper, by Lieut.-Gen. B. 
Straohe^, F.B.S. (8 pp.). The correspondence of the forms and times of occur- 
renee of these barometric disturbances suggest that they were caused by the 
mat Toleanic eruption of Krakatoa, in the Straits of Sunda. — Report on the 
CireampoUur Expedition to Fort Rae, by Capt H. P. Dawson, R.A. (7 pp.)* 

PteRsnoNAL Pafbbs ov thb Signal Bbbviob, No. XI. Meteobolooioal 

AND PsmCAL ObSXBVATIONB ON THB EaST GoAST OF BRITISH AmEBICA^ 

by Obeat Tajt Shebman. 4to. 1888. 202 pp. 

This contains the observations and deductions made by the meteoroloe:ist 
attached to the "* Preliminary Arctic Expedition of 1877-78 " in the schooner 
Fiormce^ which was equipped by private enterprise. The observations, which 
extend from September 1877 to «rttly 1878, were made at Ananito, in Cumberland 
Gol^ Arctic America. 

Bgibmtific Pbogebdincib of the Boyal Dublin Sooibtt. New Series. 
Vol. IV. 8vo. 

Contains: — On an apparatus for obtaining telegraphically the readings of 
meteorological instruments placed at a distance from the observer, by J. Jolly 
(7 pp. and 2 plates). 

SiTZimOSBEBICRTB DEB XAISBBLICHEN AEABEMIE DEB WiSSENSOHAFTEN. 

Band LXXXIX. U. Abb. February 1884. 8vo. 

Contains: — Einige Resultate aus Major von Mechow*s meteorologischen 
Beobachtnngen iminnem von Angola, von Dr. J. Hann (29 pp.). The station 
was at Malange. lat S'^S' S. and long. 16''38' £. ; and Mi^or v. Mechow took 
careful hourly observations during 1879-81, supplementing these by additional 
observations at the turning points of the diurnal barometric curve. These are 
the only hourly observations we possess from Africa, except from Cape Town. 
The results are accordingly of rare value, and give a very good representation of 
the climate of this part of the interior of Africa. 

Stxonb'b Monthly Metboeolooigal Magazine, Vol. XIX. Nos. 217- 
219. Febmary to April 1884. 8vo. 

The chief articles are :— The Storms and Barometric Disturbances, January 
20th-26th (2 pp.). — ^The Atmospheric Disturbance, December 10thl6th, and its 
effects upon tne barometer and the nnderffround water at Maghull, Liverpool, by 
I. Roberts (2 pp.). — Another source of Volcanic Dust, by G. Davidson ^4 pp.). 
This is an account of the volcanic eruption of Mount St Augustine, Aiaslca, 
October 6th, 1883. — ^The Sunsets and the Java EarthqusJce (3 pp.). — January 
1884 in the United States (3 pp.).— The Sun Glows, by H. A. Hazen (3 pp.).— 
White Frost followed by Gales (3 pp.). 

The Wsatbbb of 1888 as obsebved in the Neiohboubhood of London, 
and compared in all respects with that of an average Year. By 
Edwabd Mawlet, F.R.Met.Soc., F.R.H.S. 1884. 8vo. 78 pp. 

This contains tables of daily observations made at Addiscombe, Croydon, 
which are compared with the Greenwich averages. Mr. Mawley says that the 
year 1883, taken as a whole, may be briefly described as having been of average 
temperature, rather bright, and extremely dry, with a dry and very windy atmo- 
af^ere. Barometric pressure was high. Low as the death-rate m London has 
been in every year since 1879, the year 1883 comes out as by far the healthiest 
of them all. Never have respiratory diseases in recent years proved so little 
fiataly and the same is equally true as regards those traceable to zymotic 
disorders. 

Tbansactions of the Botal Society of Edinbuboh. Vol. XXXII. Part 

I. 4to. 1888. 

Contams :— Bright Clouds on a dark night Sky, by C. Piaizi Smyth, 
Astronomer Royal for Scotland (26 pp. and 13 plates). On April 8th, 1882, 
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some remarkably bright clouds were seen over Edinburgh, and on discussing Um 
meteorological returns from various parts of Scotland, Prof. Piazzi Smyth finds 
that on that particular day a most unusual wave of dryness passed across 
Scotland. 

Zeitschrift der Osterreiohischen Gbsellschaft fur Metbobolooib. 
liedigirt ton Dr. J. Hann. XIX. Band. Febriiary-April, 1884. 8yo. 

Contains: — Bcobachtungen fiber die Dammerung, von Dr. G. Hellmann 
(21 pp.). This is an account of observations on the duration of twilight taken 
in ISpain, from wliicli it appears that the rule of a depression of 18° is not con- 
stai.t. The depression has a yearly period, with a maximum in winter and a 
minimum in summer. It is greater in the morning than in the evening, and it 
decreases with the relative humidity. Dr. Hellmann describes the phenomena 
of a normal twilight, and draws especial attention to the anticripuseHle, the 
twilight appearing on the eastern horizon, to which Mr. Russell referred in 
his papt'r.' — Ueber das Klima von Algerien, nach A. Angot (8 pp.). — Uebcr 
die ausserordentlichen Dammerungs-Erscheinungen (16 pp.). Several notices of 
the unusual twilights are given, with a note by Dr. Hann, pointing out that 
tlierc is no local account of the ejection of such a mass of dust as would pro* 
duco so extensive a phenomenon. A translation of Mr. Scott*s and 6en. 
Strachey's papers in the Proceedings of the Royal Society \fi alsog^ven. — Teisserenc 
de Hort ttber abnormale Winter (8 pp.). — Gang der Isothermen im Herbste im 
Norden Europas, von A. G. Ilogbom (3 pp.). This paper is on the receding of 
t3mperature in autumn, which is very interesting as compared with Hiidebrands- 
sou s on the advance of temperature in spring. The most important fact is that 
tlie advantage of an insular climate is more marked in the autumn than in the 
spring. — Ein Beitrag zum Thema ** Sonnenflecken und Regenmengen," von v. d. 
Groeben (8 pp.). — Klima von Norwegen, von H. Mohn (10 pp. and plate). This 
is an analysis of the results of the various observations carried on in Norway 
since the establishment of telegraphic weather reporting in 1867. The isobaric 
charts extend over the Atlantic to Greenland and Iceland ; and the paper con- 
tains temperature data for the same area. — Das Schleuderpsychrometer von Dr. 
R. Assmann (8 pp.). This is a note on the use of the prmciple of the sling 
thermometer for a nygrometer. 
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Bbikf N0TB8 ON THB H18TOBT OF Thebmometebb. Bj Bobebt H. Soott, 
M.A.9 F.B.S.9 Presideiit* 

[Read Biaroh 1901, 1884.] 

I iffusT eommenee by disclaimmg any idea of attempting a complete 
aeoonnt of Thennometry, as the Fellows are here to-night to see Ther- 
mometers, and not to spend too long a time listening to a dry record of their 
origin and couslruction. 

I am the more disposed to be brief because the subject has of late years 
been very folly handled by one of onr Foreign Members, M. Emilien Renon, 
in the Annvaire of the French Meteorological Society for 1876 : in a paper 
in which one hardly knows whether to admire most the thoroughness of his 
bibliographical research, or the perfect fedmess with which he assigns credit 
where justly due, without a trace of Ghauyinism, or preference for his own 
country. M. Benou therefore I shall follow in much that I have to say. 

The earliest notice of the thermometer dates from the latter half of the 16th 
century. Boerhaaye, in his Elementa Chemia, 1782, states that it was in- 
vented by Cornelius Drebbel, of Alkmaar, who died in 1684, in London ; and 
Saniorio in Venice, in 1682, stated that he possessed an instrument which 
would indicate all the degrees of heat and cold of the atmosphere. 

Unfortunately for these and other claimants to the title of Inventor, Dr. 
Robert Fludd, in his Philotophia Moy$aicd; published at €k)uda, in 1688, 
states that he possessed such an instrument, called speculum ealendariuni, 
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which was not an inyention of his own, bnt of which he had fonnd the 
description in a work then more than 50 years old ; and Bacon, who died in 
1686, spoke of a Thermometer by name, calling it Thermomstra. Here 
then the invention is pat back to 1587 or so, when Santorios was little more 
than a boy, and its author is not named. 8antorias, howeyer, was an 
eminent physician, and made the grand discovery that the temperature of 
the human body rose with fever. 

All these thermometers were more or less air thermometers. They con- 
sisted of a bulb of some sort blown on a tube, the open end of which was 
immersed in water. The level of the water therefore rose and fell with 
changes of temperature, but the indications were of course aflTected by the 
pressure of the atmosphere. 

Pascal, as early as 1648, had recognised this defect in the instrument, as 
he found that sometimes the water rose in the tube when the temperature 
rose, and viee vertd it fell when the temperature fell. He apparently was 
the next after Bacon to use the term '* Thermometer ;" but when he objected 
to the instrument he was unaware that the Florentine Academy was in 
possession of thermometers which were closed, and therefore independent of 
pressure. These were filled with spirit, and in the general principles of 
their construction were precisely similar to thermometers of the present day. 
In fact those of us who remember the Scientific Exhibition of 1876, will 
doubtless have admired the marvellous skill of the Florentine glassblowers, 
whose workmanship we, after the lapse of more than two centuries, can 
scarcely equal, certainly not surpass. 

The instrument was in existence in 1618, as we learn from Galileo*s 
correspondence, and it was called calendarium vitrum. Here then, as in 
the former case, the name of the actual inventor has not been handed down. 

The Florentines from the first aimed at making the degrees of their ther- 
mometers fractional parts of the volume of the bulb, in &ct exact 
thousandths, but as such a proceeding required that the volxune should be 
taken at a definite temperature, physicists at once began to seek for such 
fixed points, so as to ensure the perfect comparability of different instru* 
ments. 

The credit of the suggestion of both of the points now used, the epochs 
of change of state of water from the solid to the liquid, and from the -liquid 
to the vaporous conditions respectively, belongs to our countrymen. 

Bobert Hooke, who, as my predecessor told us two years ago, invented 
the first pressure anemometer, announced in his Micrographia (pub. 1667) 
that he possessed a thermometer whose zero was placed at the point where 
water began to freeze. Here, then, is one fixed point. 

Halley, in the Philosophical Transactions^ 1698, proposed the boiling point 
of water for one fixed, point, but he doubted the constancy of the freezing 
point. He, however, in the sai^e paper proposed mercury as a good iher- 
mometric fluid. 

. It was Benaldini of Padua who first made thermometers with the twa 
$xed points, such as we have now-a-days. 
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The next name we have to mention is that of La Hire, who had gone to 
Florence to leam how to make thermometers, and on his return to Paris 
aimonnced, after a protracted series of ohservations, that he had succeeded in 
finding a fixed point for his scale — the temperature of the cellars of the 
Paris Observatory at a depth of 28 metres. We shall see that this tem- 
peratore plays an important part in the history of Reaumur's thermo- 
meter. 

Newton comes next on our list; and in the Philosophical Transactions for 
1701 we find a paper, certainly from his pen, on the scales of thermometers, 
and in it he announces that his instrument, filled with linseed oil, marked 12^ 
at the temperature of a man's blood. This is the first notice we possess of 
** blood heat " on the scale, and as the temperature is nearly 86^ 0., we may 
■ay that one degree of Newton's scale was three times a Centigrade degree. 

Such are the earliest notices of the ordinary fixed points. We now come 
to the names by which the scales at present in use are known. 

Daniel Gabriel Fahrenheit was bom in Dantzic about 1681. He began 
by using a scale of 180°, with its zero at 48° F. now-a-days, making +90° 
at blood heat and —90° in snow and salt. 

This scale he soon gave up by Boerhaave's advice in favour of one with 
24° for nearly the same range. His zero was the temperature of the frost 
of 1709, which was the sev(»rest then on record ; and his highest point, 
24°» was blood heat. This he assumed to be the highest air temperature at 
which animal life could be sustained. We may suppose he thought that its 
blood would boil if the temperature rose above that point. 

He then divided these degrees into quarters, and this gave him 96° for 
blood heat; a reasonably close approximation to the true value of the armpit 
temperature of a healthy subject. 

Canying on his inquiries, he found that water boiled at a point marked 
212?. Such was the origin of the famous Fahrenheit scale, the oldest, if 
not the most scientific of the three which have come down to our times. 

Leaving alone the speedy recognition of the fact that the boiling point 
d^^ended on the pressure of the atmosphere, and the practical discovery of 
baromeirical hypsometry in 1789 by Lemonnier — a discovery which was com- 
pleted by De Luc in his Alpine researches — we come to E^umur, who from 
the first' adopted'a division into eighty parts ; l)ut he had a large spirit ther- 
mometer, and he made his zero point that iat which a vessel of water, cooled^ 
by snow and salt, began to freeze, and the highest point the boiling point, not 
of the water, but of the spirit which he used, and which was far from being 
absolute alcohol, for the strongest spirit then known was '* proof" spirit, that 
which just fired gunpowder. B^umur's 80 degree point on his first theriho- 
ifieterB has been found to correspond to 78° B.of the modern scale. 

After a time Bteumur altered the mode of construction of his instruments, 
iUdd took for his zero the point at which ice* began to thaw naturally. 
These thermometers did not accord with his previous ones : he never an- 
juranoed the change of his methods of construction, and as he gained a great 
repatation, the world became supplied with Reaumur's thermometers, the 
indicationB of which were considerably at variance with one another. 
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It was, howeyer, De Luc who pointed oat that B^mnar*s process was im- 
perfect, and who himself prepared thermometers of the same gradnatioin, 
but constmcted on more correct principles. He also took aeconnt of the 
barometrical pressure in determining the boiling point, so that the more im- 
portant conditions of correctness of fJEibrication were fulfilled. 

It is very amusing to see the importance which was attracted to La Hire's 
fixed point, the temperature of the cellars of the Paris Observatoiy. All 
the old thermometers were tested by this, and Lavoisier in 17B8 especially 
carried on a series of comparisons. A thermometer made by him at that time 
is still in those cellars in good condition, with others made by Guy Lussae. 

Lastly we come to the Oentigrade thermometer, which is generally 
attributed to Anders Celsius, of Upsala. His thermometer, however, marked 
CF at the boiling point and 100^ at the firee2dng point, and this is not the 
Centigrade scale as we have it. The honour of proposing this, the most 
scientific division of the thermometer scale, is due to a man to whom biolo- 
gical science owes a deep debt of gratitude, to Professor Linn6, of Upsala, 
or as we generally term him, " LinnsBus." Documents preserved at Upsala 
incontestably prove this, and Arago was the first to assign the credit of the 
proposal to the man to whom it justly belongs. 

The air thermometer in its various forms, or the difierent modifieataons 
given to Nobili's thermo-electric pile in order to adapt it to meteorological 
registration, would take me into too much detail were I to attempt to describe 
them. 

The so-called metallic thermometers, however, which depend on the ex- 
pansion of solid metals instead of mercury, at one time promised great 
service. There have been two great divisions of these instruments. 

I. Those which acted by the pressure of a bar on a system of levers, 
which measured the expansion by an arm on a dial. By this appamtos 
Musschenbroek determined the expansions of several substances. 

n. Those which acted by the distortion produced by heat in a plate or 
bar composed of two metals of difierent expansive co-efficients soldered 
together. The first man who made such a thermometer was Jas. Criehtony 
in 1808. Then followed the Breguets in 1817, and about fifty years later, 
Hermann and Pfister, of Berne, produced their spiral thermometer, whieh 
marks maximum and minimum temperatures. 

These instruments in their general forms are easily adaptable io 
registering apparatus, as there is abundant mechanical force to move the 
indices, and they have frequently been used ; but unfortunately the most 
recent and careful comparisons, conducted in Austria and Switzerland 
between these thermometers and mecurial instruments, show that the former 
are very sluggish, difiering at times as much as ± 2^*7 F. from the latter, 
while the change in the indications from a rise to a fall, or vice vend, some- 
times occurs as much as two hours after the actual change of temperature. 
We must therefore, for the present, abandon the idea of obtaining the 
correct registration of temperature changes from this simple and ooQTenieiii 
apparatus. 



800TT-*BBIIF NOTBB ON THB HI8T0BT OF THBBHOICETBBS, 171 

I flhall now pass on to the yarions forms of self-registering apparatus, the 
idea of whioh is almost as old as that of the thermometer itself, for among 
the old instruments of the Accademia del Cimento at Florence there is a 
thermometer yery similar to Six's. 

By self-registering thermometers I mean instruments which register the 
extreme temperature reached, as distinguished from self-recording instru- 
ments which famish a record more or less continuous. At the end of the 
seyenteenth century, John Bemouilli, and some sixty years later Cavendish, 
proposed maximum and minimum thermometers, hut of a very imperfect 
construction. In 1781, Six's thermometer came out, and has held its 
ground for over a century ; of late years it has done first-class service in the 
form of deep-sea thermometers, of which we have more than one specimen 
in the exhibition. 

Butherford's thermometers, both minimum and maximum, were brought 
out also in the last century, in 1794. We have specimens of both in the 
possession of the Society, and exhibited. The maximum is not now used, 
but the minimum has kept up its character for excellence to the present day. 

Casella's mercurial minimum is a beautiful instrument, but is dearer than 
Butherford's instrument, and is difficult of manipulation, so that it has not 
come into very extended use. Those, however, who possess the instrument 
and are dexterous and careful enough to use it cannot speak too highly of its 
merits. 

As to maximum thermometers, the first of those now used is Phillips' (1882), 
to which instrument M. Benou is singularly uigust, as he attributes the 
origination of the mode of registration by means of a separate portion of the 
column to Walferdin. 

Negretti's maximum is generally more used in this country, and with the 
various modifications of which this mode of construction is susceptible, it 
seems likely to grow instead of fiEdling off in general favour. The principle 
of cutting off the expanded portion of the column at any requisite epoch 
lends itself to many determinations. 

It may perhaps strike the Fellows as strange that I have only mentioned 
English wift'Timnm or minimum thermometers, but even as late as eleven years 
ago, at the Congress of Vienna, I found that many foreign stations did not 
possess such instruments. 

From self-registering instruments the transition to continually self-record- 
ing apparatus is an easy one, and the latter type of instruments are all of 
modem date. The earliest was apparently Wheatstone's, brought out in 1842. 
It was of course electrical, the thermometers were open ones, and the record 
was not continuous, but was obtained at any requisite intervals of time by 
causing a wire to pass down the tube till contact was made. This is the 
foirm of thermometer used in Van Rysselberghe's Meteorograph, where as is 
well-known the record is obtained by causing the dipping wire to carry with 
it a tracer, and engrave on a copper plate a line whose length gave the depth 
to which the wire had to descend. 

I have already spoken of the defects which most of the forms of compound 
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bars or plates present when employed for the measurement of temperatore, 
and as yet the most satisfactory mode of obtaining continnoos registration of 
that element, if that is what is required, setting aside absolute accuracy in 
the observations themselves, is to be had in the photographic thermographs. 
Here, however, the necessity of placing the instrument dose to a buildmg, 
and of using very large thermometers, renders the indications always some- 
what discordant with those of a thermometer of the ordinary size placed in a 
Stevenson screen beside the observatory. 



On the Obioin and Coubse of the Squall whioh capsized H.M.8. 
<<EuBTDioE," Mabch 24th, 1878. By the Hon. Ralph Abebgbombt, 
F.R.Met.Soc. 

[Bead April 16th, 1884.] 

The squall which capsized H.M.S. Eurydics caused one of the greatest 
disasters which has befallen our Navy for many years, but, strange to say, its 
meteorological characteristics have received very little attention. Except a 
short letter on the subject by the author in the columns of Nature^ the only 
other notice was a very valuable memoir on the history of the squall by the 
Rev. W. Clement Ley, in Symons's Meteorological Magazine for April, 1878, 
and afterwards in the Nautical Magazine, Vol. XLYII. 5. The most striking 
result of his investigation is given in two maps, showing the areas covered by 
the rain and snow associated with the squall at 10 a.m. and 8 p.m. respec- 
tively. The latter map is reproduced by his permission in fig. 1. In both 
maps this area takes the shape of a truncated cone, the squall being apparently 
connected with the commencement of the rain. In the latter map, the cone 
is curved like a horn, or like a portion of a crescent. 

Though the positions of the isobars at 8 a.m. were carefully and accurately 
described, and both the surface and upper aerial currents surrounding the 
squall were specially noted, the relation of the isobars to the rain area was 
not commented on. 

The most important addition which the author of the present Paper has 
received to the materials which were then available, is derived from the in- 
ternational charts issued by the United States Government, which embrace th» 
greater portion of the Northern hemisphere. He has also availed himself of 
the results of his own investigations on the nature of Y-shaped depressions, 
which have been undertaken since then. His researches entirely bear out 
Mr. Ley's conclusions, and in fact this Paper may be considered rather in the 
light of an addition to the work of that gentleman. 

It will be convenient to describe (1) the general condition of the meteoro- 
logy of the northern hemisphere for the four days, March 21st to 25th, 
1878 ; (2) the synoptic conditions of the complicated weather system on 
March 24th, to which the Eurydice squall belonged ; and (8) the sequence of 
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watihar observed at different stationB during tlie day ; and after tliat to en- 
deavonr to show the connection of the whole. 

Li all the charts for these days, the normal Atlantic anticyclone was foond 
Biretehing &r north till it nearly met another anticyclone lying over Green- 
land; and in each relatively low pressures were fonnd over Northern 
Europe, and the Eastern States of the American Union. 

On March 22nd each of these low areas contained a cyclone, one over 
Finland, giving Northerly winds and cloudy weather over Great Britain, the 
other about 800 miles west of Newfoundland. By next day, though the 
position of the Finland cyclone had hardly changed, its area had extended 
westwards, and the weather over our Islands became rather worse. Thus 
the barometer had fallen about 0*8 in. in some parts of England, but not 
owing to the passage of a cyclone. 

On the other side of the Atlantic the Newfoundland cyclone had moved 
westwards — a very uncommon case. 

By midday of the 24th the Finland cyclone had lost its definite shape, 
winie another centre had formed over the Carpathians, and a complicated 
system of secondaries covered Western Europe. 

It was in a squall associated with one of those secondaries that the Eury' 
dice Was capsized, as we shall presently explain in detail. Lastly, by next 
morning the two centres of the European cyclone had moved as if they were 
revolving round each other, or round a common centre, while the whole 
level of atmospheric pressure had risen, and the secondaries had much 
diminished in complexity. With these changes, and the rise of the baro- 
meter, the weather in Ch'eat Britain had much improved, but the wind re- 
tained its prevailing Northerly set. So far for the broad features of the 
weather, but it is necessary now to go into more detail for the day in 
qneetion. 

In fig. 2 we give a synoptic chart for 8 a.m. on March 24th, 1878. The 
centre of the Finland cyclone lies near Stockholm, and gradients for North or 
North-west winds are found over Great Britain. Influencing our Islands there 
seem to be portions of three secondaries with centres, one near Wick, another 
near Antwerp, and a third near Brest. The weather, owing to their action, 
18 squally, with rain or snow in some parts, but blue sky in others. 

By 0.48 p.m. (fig. 8) no definite centre is found for the primary cyclone, 
but the secondaries have much increased in intensity and complexity. The 
'WUk secondary appears to have enlarged and moved a little south; the 
Brest one has rather contracted, but hardly changed its position; while the 
Antwerp one is probably represented by a secondary which was then near Paris. 
But in addition to these, two new ones have formed over the South-east of 
En^^and. The one which most concerns us is of the class known as Y- 
ahiqped secondaries ; its trough stretches from the Wash to the Severn, and 
is marked by a dotted line in fig. 8. It will be particularly noted that, on the 
whole, the wind, in front and near the trough, is more from the West than 
in rear, where it blows more from the North-west or North. Also that there 
m more symbols marked <, for snow, m its rear than in its front. 
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Fig. i givaa the Isobars and weather for 6 p.m. on the same di^r, by which it 
appears that the Wick Beoondaryhod moved still farther lontli.aDd that all the 
four aecondaries found at 0.48 p.m. over the south of England and the north of 
France had ooalesced into one larger Y-depression, the trough of which now 
Jnst skirts the sonth-east of England, and is marked by a dotted line in tlia 
diagram. The other dotted line is an interpolated isobar of 29*46 ins., 
which it was desirable to draw, so as to mark the very pecnliar shape of the 
isobflrs. Confining oor attention to this Y only, it is seeo that the wind ii 
from South-east to Sonth-sonth-eask in front of the tron^, with cloudy 
weather, and from North-west with snow in the rear of the trongh. 

Taken as a whole the trough of the Y appears to have wheeled roond a 
distant centre near the Scaw, so that while the portion between the Wadi 
and Yarmouth has only progressed at the rate of about thirteen miles an honr, 
the portion which travelled &^>m the Severn to Normandy moved at the rate 
of nearly forty-eight miles an honr, and the portion which swept over the 
Isle of 'Wight at the rate of thirty-ei^t mDes an hoar. The Evrydies was 
oapsiEed in a sqnall off the Isle of Wight at 8.46 p.m., that is, at about the 
middle of the interval between the two last charts. We must therefore 
endeavour to explain how the changes in the isobars, as shown in these 
charts, affected the seqnenco of weather as observed in the Isle of Wight and 
elsewhere. 

As Y- depressions are scarcely yet recognised by meteorologists at a charae- 
teristic form of isobars, it may be desirable to call attention to their leading 
featnres. They are so called, beeanse in 
them the isobars which enclose an artia at 
low pressnre nm into a point tike the letter 
Y. A typical example of the eommoneat 
// form in this conntry is given in fig. S. Ai 
the Y moves generally towards some point 
of east, a line drawn tbrongfa all the looali- 
ties where the barometer, having &llen to 
its lowest point, has just tamed to rise, is 
called the troagh of the Y, and is marked 
by a dotted line in the figare. In most 
cases this line is carved, the convexity 
being towards the direction of its motioni 
The wind in front of the troagh is nearly 
from the Boath, and a little incnrved to thv 
isobars, while in rear the wind comes from 
North or North-west, and is very sli^tly in* 
curved. The shape of the rain area is like 
the doable shaded portion of the diagrain, 
and the rim of clond — single shaded in the diagram — between it and the 
bine sky fiirther in front of the Y, is very narrow. The extreme rear or 
western edge of the rain area is asoally very sharply defined by the line <^ 
tb« troa^, and this lin« is also asoally marked by a agnail or heavy Amrm, 
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Immediaielj in the rear of the trough there is bine sky or CTunuloB cloada 
again. 

The seqnenoe of weather at any single station as a Y-depression passes 
over will obyiooBlj be from bine sky throngh a very narrow belt of cloud 
to rain, with a nearly South wind and a foiling barometer. Just as the 
barometer has reached its lowest point, a squall or heavy shower will be 
experienced, wiili a sudden shift of the wind to North-west, after which the 
sky will soon become blue again, as the barometer rises quickly. Thus 
viewed on a dhart a somewhat crescent-shaped area of rain is soon sweeping 
aeross the country, coming on quietly but ending abruptly. 

These Ys are usually formed along the southern prolongation of the trough 
of a eydone, or in the *' col" or furrow of low pressure which lies between 
two a4jacent anticyclones. The most interesting circumstance concerning 
them is that they are entirely non-cyclonic, though in many respects they 
either resemble or differ from true cyclones. 

Li rare eases we find Y-depressions which present a marked contrast to the 
normal type. In them the front of the Y is characterised by cloudy weather 
only, or at least only slight rain with a falling barometer ; the line of the 
trough is also marked by a line of squalls, after which rain falls pretty con- 
tinuously for a short time with a rising barometer. 

This elass the author has only observed in connection with another 
secondary following close in the rear of the Y, but they are so uncommon 
that he cannot generalise much upon them. In this case there is also seen 
on a synoptic chart a crescent shaped area of rain sweeping across the 
connky, but the front of the area is bounded very approximately by the line 
of the trough, whereas in the former class the same line marked the termi- 
nation of the rain. We can also picture to ourselves the idea of a line of 
squalls, in the case of the Eurydice more than 400 miles long, sweeping 
across the country at a rate varying from thirteen to nearly fifty miles an 
hour, and thus we can understand how London and Yentnor could be struck 
simultaneously. To this class belonged the Y we are now discussing. 

In ease it may seem difficult to conceive two kinds of Y-depressions with 
snoh opposite characters, the author ventures to make the following theoretical 
sn^^l^etion, for there are few observations on upper currents to guide us at 
present. Suppose that for whatever reason a South-west current meets a 
North-west one, it is quite reasonable to imagine that instead of both being 
deflected upwards, one tilts the other up, and remains horizontal itself.^ In 
the eonmum kind the South-west current would be deflected up, and the rain 
would precede the trough. In the rarer class, the North-west current would 
be tilted, and the rain would follow the trough. 

With reference to the sequence of weather at different stations during 
Hareh 24th, we quote from Mr. Ley's paper : — '< A change of an important 

> The Anthor believes that the idea of one current being tilted downwards was first 
sqggested bj Frot E. D. Archibald, with reference to certain " North- Westers ** in 
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kind occurred in the snow storm duringits transit. In thenorth of England, 
and as far as the Midlands, the snow began some time before the severe part of 
the squall. Thus at Stonyhurst the wind rose to fourteen miles an hour at 
10 a.m. and reached thirty miles an hour at 11 a.m. ; whereas in the metro- 
polls, and in the south of England generally, strong gusts occurred with, or 
even before, the fcdling snow. In Leicestershire the wind rose slightly with 
the fall of the first snow flakes, but the actual squall, which I should estimate 
at force 7, did not occur till fifteen minutes later, and scarcely lasted twelve 
minutes. It is also noticed that in the north the wind continued to blow 
rather strongly at and after the end of the snow storm, e,g. at Stonyhurst it 
blew twenty miles per hour one hour after the sky had cleared ; but in the 
south the wind, at the conclusion of the snow storm, subsided very quickly. 
This is clearly shown in the Beckley*s Anemograph at Addiscombe, and Mr. 
Mawley remarks that * at the same moment that it ceased snowing, the wind 
dropped even more suddenly than it had risen an hour and a half before.' 

'' As regards the direction of the wind on the Earth's surface at most if 
not all of the inland stations, the North-west wind which had prevailed at 
the earlier hours backed to a point South of West before the storm commenced, 
and veered suddenly northward (at most places to North-north-west and at a 
few temporarily to North-north-east) during the squall. At North Shields, 
which lay somewhat near the centre of the small secondary, at 9.80 a.m. the 
change of wind was from West-north-west to North. At Yarmouth, which 
experienced the centre of the small depression at 6 p.m., the wind changed 
at that hour from South-east to North-west. Snow is reported at this station 
to have fedlen from daylight to dark. But at none of these stations on the 
east coast does the wind seem to have blown with much force, and nftthing 
remarkable beyond the sudden veering seems to have been observed." 

In London, the author's own observations were that the morning was 
cloudy with detached cumulus cloud. At 8.45 p.m. a squall which had 
obviously been brewing for some time burst with great violence, and lasted 
for about twenty minutes. It was followed by very threatening looking 
weather, during which the wind backed a little Uf West-north-west, having 
been North-west during the squall, but at 4.40 p.m. it shifted to North- 
north-east and became strong, with heavy snow, till 5.20, when the weather 
moderated. 

The only barometric data available for our pmrpose is the copy of the Kew 
barogram, a portion of which is given in Mr. Ley's paper. From this it is 
seen that the barometer had been falling all day till 8.45 p.m., when it rose 
suddenly during the squall, as is usually the case, and then feU slowly to 
about its previous level, where it remained till 9 p.m., after which it rose 
steadily. 

Mr. Ley gives in his paper the map of the area covered by the squall al 
8 p.m. which has already been reproduced in fig. 1. He also gives a table of 
all the hours at which the snow storm began and ended at a number (tf places. 
From this table it appears that the storm had begun at so £bw pliMes at 
0.48 p.m. that it is impossible to draw a similar map for that lurar.' GBs 



▲ftKtok6iE]nr— -OBiaiM and ootmss of '' bubtdicb ** squall, mab. 24, 18?8. 17d 

other map of the area eovered by a snow storm at 8 a.m. shows that it then 
lay OTer a long patch of country, stretching across England from Berwickshire 
to the Mersey. The front of the area is sharply marked by a line drawn 
nearly from Shields to liverpool. There is, however, no trace of this at 
0.48 p.m. 

H.M.S. Eurydiee was a frill rigged frigate, homeward bonnd from the 
West Indies. At 8.45 p.m. she was off Yentnor in the Isle of Wight, nmning 
free before a nearly Westerly wind, with all sails set ; at that moment she 
was strack by a squall from the North-west. Before sail could be shortened 
she went on her beam ends, and the lee ports being open, she filled and 
foondered. So hx for the actual observations, which must now be combined 
into a consecutive story. 

Firrt, as to the wind-changes. From the description just given, and an 
inspection of all the charts, tiiere is no doubt that the squall was associated 
with a Y-depression, and not with an ordinary secondary cyclone. Also, as 
all reports speak of the squall as occurring at the time the wind shifted sud- 
denly, there is no question that the squall was of the kind associated with 
the trough of a Y. 

Then, as to the class of Y, with regard to the position of the rain or snow 
area, the observations are not so easy to reconcile. 

Mr. Ley's remark as to the snow preceding the squall as far south as the 
Midlands can only be explained either by the hypothesis that the Y-depres- 
sion actually changed its type during the day, or more probably that the 
i^iparent change was due to the complicated fusion of the Y with some 
of the secondary cyclones, but there remains some uncertainty on this 
point. 

The 8 a.m. chart (fig. 2) shows no sign of a Y-depression, though it was 
tlien snowing at Shields and in the north-east of Ireland, owing to the com- 
plicated system of cyclones and secondaries then found over Great Britain. 

By 0.48 p.m. the Y-depression is already well pronounced, but there are 
DO means of knowing to what circumstance the rain seen on Mr. Ley's map 
Ibr 10 a.m. is due. , t 

It will be observed that the front of the crescent-shaped rain-area in fig. 
1 is more curved than the trough of the Ys in the synoptic charts. The 
map (fig. 1) of course only shows the land-area covered at 8 p.m. According 
to the table given in Mr. Ley's paper, the snow began at Falmouth at 2.45 
p.m., 80 that the real front of the squall would have been out at sea. 
Allowing for this, the curvatures would nearly coincide ; and considering that 
in some places a few flakes of snow may have fallen before the actual squall, 
and that with the high velocity of the western portion of the trough, a slight 
error of tune would cause a large error in the position, the agreements 
between the two which have been obtained by totally difierent methods, may 
1)6 considered fairly satisfiEU^tory. . 

The Eew barog^ph tracing, in so far as it shows that the squall really oc- 

eorred at the trough or turn of the barometer, is very satisfiictory, but it is 

«]iot possible to give a complete explanation of all the curve. li there hadboen 
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no disturbing influence the natoral barogram for the passage of a Y-depression 
would obviously be a slight fall of the barometer till the trough passed, after 
which the mercury would begin to rise again. But in this case the sitaatioii 
is much more dif&cult to deal with, as the action of the primary Finland 
cyclone on the secondary V must be considered. The same remark applies 
to it as to the detail of weather in London, given above. After ihe twenty 
minutes the squall lasted a 'more complicated disturbance certainly set in, 
the details of which cannot be explained. 

The results of this paper may be summarised as £oUows : — ^The squall 
which capsized H.M.S. Eurydiee was one belonging to the class whieh is 
associated with the trough of Y-shaped depressions. 

The line of this trough was curved like a scimitar, the conveiiftj Saoing 
the front. The whole revolved round a point near the Scaw, in Denmark, 
Uke the spoke of a wheel. 

For this reason the portion of the squall over the East of England moved 
only at the rate of thirteen miles an hour; while the Western portion 
travelled nearly fifty miles in an hour. The portion which stmok the 
Eurydiee was advancing at the rate of thirty-eight miles an hour. 

The length of the squall over England was more than 400 miles, bat only 
one to three miles in breadth. 

Hence we have the picture of a scimitar-shaped line of squalls, 400 miles 
long and about two miles broad, sweeping across Great Britain at a rate 
varying from thirteen to fifty mUes an hour. 

The Y-depression was one of an uncommon class, in which the rain oocurs 
after the passage of the trough, and not m front of it, as is usually the case. 

The weather generally for the day in question was unusually complex, and 
of exceptional intensity, and for this reason some of the details of the ohanges 
cannot be explained. 



DISCUSSION. 

The Rev. W. Clement Ley in a jiote to .the Secretary said: — I have for 
many years been engaged in an investigation of the morphology of SqoalU, the 
results of which I hope hereafter to lay before this Society. In'cdniiectioii with 
the present paper I wish now to point out that squalls of the same type ae that 
which occorred. in our Islands on March 24tlij 1878, having a w^mitar- or 
crescent-shape, ate not uncommon in other parts of the world. I have.cidled 
attention to this fact in a short article in Nature, Yol. X:!CYIII. p; 132. rwould 
specially call attention to the charts of a squall on July 31st, 1877, contaioed u 
the Special Bulletin of the Iowa Weather Service for October 1877, and idao in the 
Notes on Cloud-forms and the Climate of lowa^'hj Dr. G. Hihrichs. The modifica- 
tions undergone in the figure of the^«quall during its progress to the South-vast 
are almost identical with those which characterised the Eurydiee sqoalL . Dr, 
Hinrichs remarks : '* A storm peculiarly characteristic of our summers ia the 
squaiL It generally odCurs after a continued spell of hot, ratficr sttltry' weather, 
tne wind having blown steadily, but very moderately from the South or 
Southeast — the barometer not changing much. In the North west the storm- 
front will make its appearance -; threatening, darkj'towerink clouds, or at times 
an immense roll-like cloud will approach ; the air cools rapidly as the storm-front 
. com^s nearer, and with a high straight blow, bending young trees to the ground, 
and driving the rain almost level, the fierce storm pasaes over, while the baro- 
meter rises rabidly. Such a blow doea not laat 'long;— but may be repeated with 
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gradaall^ weakened force at intervab. A steady pouring rain generally follows, 
after which the sky clears, and the wind wheels back to the South-east, the 
weather being as hot as before the storm. These, often quite destructiye storms, 
are not relat^ to the so-cidled cyclones of modem meteorology, nor have they 
any thing in common with tornadoes. They are apparently due to the sudden 
descent of great masses of air from tiie upper regions, arriving at or near the 
gromid with almost aU the Telocity peculiar to the high strata of the atmo- 
sphere.^ 

The conTezity of the firont of these scmalls frequently diminishes durins their 
promts, as is •hown in another of Dr. Minrichs* charts for June 28th, 1881. I 
think that the increase and diminution of convexity are related to the increase 
and diminution of the general intensity of the weather, at the time, over the dis- 
trict traversed by Che squalL 

I fiorther believe that squalls of this kind are invariably associated with de- 
pressions of the type described by Mr. AbercromW as "V- depressions,** and 
that the *' V-depressions '' which produce this type of squall are usually shallow 
but of rapid movement, always forming the furrow of reduced pressure between 
moving adiacent anticyclones, but being further only secondaries of a larger 
cyclone (often itself very shallow), around the right-hand rear segment of which 
they revolve. I think it is going rather far to say with Dr. Hinrichs and Mr. 
Abercromby, that these V-shaped depressions are " entirely non-cyclonic.** The 
Dust pointed out by Mr. Abercromby in this paper, that the wind incurves in 
their front rather than in their rear (which I have long ago shown to be charac- 
teristic of European cyclones), coupled with the further fact, that the upper- 
corrents, when affected by these depressions, back while the under-currents veer 
daring ueir passage, seems to indicate that they are rather cyclonic than anti- 
cjclonic in character. 

. There appears to me to bd no mystery about the V-depression, the fonnation 
of which seems an obvious result of antecedent conditions of pressure ; but much 
mystef^^ still hangs over the formation of crescent-shaped squallii. 

Capt' ToTMBEB said that the sudden change of wind in connection with 
byclonic systems is well known to sailors, so much so that when the barometer 
is falling fast and heavy, rain has set in with a Southerly ^Sotith-easferly to 
South-westerly) wind in the northern hemisphere, a sudden cnan^e to West or 
Korth-west is expected. In the southern hemisphere the fast falling barometer 
and heavy rain occur with a North'erly (North-easterly to North-westerly) wind, 
and the sudden change is to West or South-west. In both cases the barometer 
genendly rises .quickly after the change. The data sent in for the daily charts 
pf the North Atluitic noV being prepared by the Meteorological OfHce prove 
this fact, as many obtains have recorded the sudden wind-changes which they 
experienced. They generally occurred to the southward or south-eastward of the 
areas of IcTwest pressure, as shown by Mr. Marriott in his paper on the Stohn of 
January 26tfa, 1884 '; his diagrams showing that a squall with lightning occurred 
in that portion. It seems most probable that the heavy rain squall is caused by 
a collision between the warm damp air of the Southerly wind with the cold dry 
air Of the Westerly or Nortfa-westeriy 'wind.. When revising his remarks 
Capt Toynbee added :-^Maiy nbt the Y-shaped depression be formed by a trough 
of low pressure which must exist between a North-westerly and a Southerly 
wind, when the North- westerlj^ wind' is advancing to the eastward and displacing 
the Sontherly wind which is'compelled to yield to it ? There would ot course be a 
perpetual squall of wind and rain accompanied by a sudden change of wind in 
this" trough. The North Atlantic Charts -already alluded to seem to indicate 
cases of "dis kind: 

Prof. Ahchibald said there was little doubt that these V-shaped depressions 
-were identical with what were known in India and elsewhere as North- westers. 
It had been noticed %y Prof. Eliot and other meteorologists, that these stOrms 
invariably travelled in a direction contrary to that Of the surface winds, and 
also ihnt there was a marked fail ' of temperature and simultaneous rise of 
jpreMinro'at their centres. Prof. EKot considered that this was due to the descent 
df a cold iq>per current in their central areas ; and in alluding to this explanation 
in a recent article in Nature he (Prof. Archibald) had ventured to sngeest that 
the upper current was probiUi)ly tilted downwards by the sudden uprush of a mass 
ht h^ed air travelling in the opposite direction* 
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Mr. Wilfrid Airy stated that he had acted as Secretary to the Wind Pressure 
Committee, and in the course of his inyestigations as to wind pressure he had 
collected together many observations respecting the Eurydiee sqnalL He then 
read a statement of the pressure and direction of the wind during the passage of 
this squall at several places in Great Britiun, and also exhibited a tracing of the 
record of the anemometer at Greenwich on that day, the change in the direction 
of the wind at the time of the squall, as shown by the trace, being extremely 
sudden. A very noticeable feature of the squall at almost all the places men- 
tioned was the extreme suddenness with which it came on. 

Dr. Marget remarked that on the Lake of Gkneva in the neighbourhood of 
that town, he had frequently Qbserved sudden clumges in the wind from Sooth 
or South-west to West and North-west The threatened westerly squall can be 
usually foretold from the presence of dark heavy clouds collecting over the Jura 
Mountain in the west ; after a lull of the South-west Fdhn, a line of dark and 
ominous looking cat*s-paws from the western shore of the lake announce the im- 
pending puff. It seldom lasts longer than half-an-hour. although he had known 
this wind, which is called at Geneva the '* Joran,** last for three days In succes- 
sion, blowing very hard the whole time. The '' Joran ** is dangerous to navi- 
gation on the lake, but from the state of the sky and general look of the weatheri 
a careful navigator will always be warned in time to shorten sails. 

Mr. Whipple had a very clear recollection of the EurydUe squall, as he was 
out walking at the time of its occurrence, but he could not agree that it came on 
with extreme suddenness, for in fact he saw the approach of the snow, and had 
time to eet nearly home before the squall reached him. If the Eurydice had 
been farther out at sea, instead of close to the land, no doubt the man on the look- 
out would have seen the squall approaching, and therefore, would have been able 
to give timely warning and possibly saved the ship. He thought that the term 
'V-shaped depression * was not a convenient one, and suggested * cusped* instead. 

The Chairman (Mr. Laughton) thought that the FeUows would be interested 
b^ the account of a remarkable squall, which was experienced by the Talbot 
frigate in the Mediterranean now forty-six years ago, and which seemed to 
have a certain resemblance to the squall under consideration. The Talhot was 
at the time commanded by Captain, afterwards Sir Henry Codrington, from 
whose letters, printed for private circulation, he would reaa the following : — 
** On Friday, 14th September, 1838, about 2.30 p.m., the Taibot got under way 
from Smyrna. At first we were bothered with light variable winds ; but getting 
well over to the northward, near the low land and marshy banks on the right 
hand, we picked up a nice moderate breeze from the noruiward, and then, with 
the wind about abeam, were runnine merrily along with royals set, the water 
being as smooth as a mill-pond. We had been setting the foretopmast stud- 
ding sail, and were in the act of giving the last pull to tack and halyards, 
when it freshened a little. ' Lower the royids,* &c. At this time I was on deck 
myself, with a steady old lieutenant passenger also abaft, besides the officer of 
the watch, who was carrying on the duty ; and looking to windward, I saw 
nothing on the water (the day being perfectly fine and clear) that I would not 
have carried whole topsails and topgallant sails to over and over again, and 
should do tomorrow. Suddenly it n^eshened. ' Topmen aloft, take in royals — 
lower the top-gallant sails.* Then instantly came a gust aloft, to which t£e ship 
heeled over at once. I had barely time even to sing out ' Lower the topsails — 
let go the main sheet * (and there was no time to execute the order) when with 
one crash all was over, things having been summarily settled. At one instant, 
.the ship with her topsails at the mast head, and top-gallant sails not yet down, 
nor royals in, bowed down with her masts all a-taunto. At the next moment she 
was. bolt upright in a calm, with her jib boom, fore and main topmasts, and 
every mast and sail above them, lying in fine negligi over her larboard side, 
while the mizen-topmast was looking over after them to see what had become of 
its companions.** [|Then follows a detailed and technical account of the wreck 
and refitting the ship.] " I don*t think Fve said much about the squall cominff 
on. Neither myself nor friend (the steady old lieutenant passenger), thougS 
looking out to windward, saw any wind coming : the ship heeled comparatiyuy 
very little, the water just for a moment coming in at the mainde<Jk porta. On 
deck we felt no wind worth mentioning : nothing . about courses or spanker was 
strained ; only one wine glass slipped on the ward-room table, and I never iraa 
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more rarprised than on hearing the crash and seeing every thing gone over to 
leeward. The fact is all the wind was above the lower masts." It would be 
noticed that from the suddenness with which the squall came on, the Talbot 
was taken unprepared, and heeled over, so that the water came in at the main- 
deck ports. The same was the the case with the Eurydice. Between the two 
ships, however, there was this very important difference : the Talbot had the old 
hempen risginiz, which narted under the severe strain ; the ship shortened sail for 
herself : lEe Eurydiee nad the new-fangled wire-rigging, which unfortunately 
held fast, and the ship went to the bottom. 

Mr. Abebcbomby could not agree with Mr. Lev that a V-depression was in 
any way cjydonic The wind was idways incurvea to the isobars which bounded 
an area or low pressure, whether cyclonic or not. If the opposite to a cyclone 
was an anticyclone, the antithesis of a V-depression was a wedge. In true 
cyclones, that portion of the trough which lay to the south of the centre was 
osnally associated with a line of squalls, which has some points of resemblance, 
and others of contrast, with the squalls of a V-depression. In a cyclone, tiie 
wind has generally veered gradually from South-east or South to South-west 
before the sudden jump to West occurred. Besides this, there is the funda- 
mental difference that cyclonic isobars are circular ; while those of V-depressions 
are angular. He believed that V-squalls were analogous to the " Nor-westers." 
of Bengal ; also to certain squalls on the Lake of Geneva, described by Dr. 
Marcet ; and to others in Iowa, referred to by Mr. Ley. The term V-depression 
ia certainly a little awkward, but he did not think the word * cusped * was more 
suitable. He had made it a fundamental rule in all his researches to classify 
isobars by their shape, and then group certain phenomena of wind and weather 
round these forms. He selected the word V-depression as exactly defining this 
shape of isobars. The great advantage of this method is that it avoids any 
theoretical oonaiderations. The squall described by Mr. Laughton was not one 
of the line squalls which belong to a trough. It was, however, very interesting, 
as it showed how a ship could have her topmasts sent overboard, while little 
wind reached the main dieck. 



The Wxatbeb Fobeoasts fob Ootobeb, Novembeb and Decembeb, 1888. 
By Guthbbbt E. Peek, M.A., F.B.Met.Soc., F.B.G.S. 

[Bead April 16th, 1884.] 

The oomparative tables here presented have been prepared from data ob- 
tained as follows: — ^Each morning at 9h. 80m., after recordmg the nsnal 
meteorologieal observations, a report of the wind and weather of the pre- 
ceding twenty-fonr hoars was drawn up in words as nearly as possible on 
the model of those employed in the Forecasts of the Meteorological Offico. 
This was entered in a jonmal kept for the purpose. The reports coming 
daily from the Office by post, usually arrived about lOh. 80m. a.m. on the 
day following that on which they were issued, so that the reports could never 
be seen till the twenty-four hours for which the forecast was made were 
close on termination, and for which the actual state of the weather had been 
previously recorded. The forecasts when received were entered in a 
cobimn opposite the statement of the weather observed, and a free and 
independent comparison obtained. 

As Bonsdon lies very near the western boundary of the district of 
*' England South," on the borders of Devon and Dorset, in latitude 50" 42 
N, longitnde 8^ 0' W, and 624 ft. above mean sea level, I had prepared a 
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dnpUoote table, Buppodi^g that the wind and weatlier here might be oooa- 
sionally more aooorately predioted in the Foreoaata for England " Sonth- 
west;" I waB, however, gratified to find that this precaation was quite - 
onneeeflBary, as in only two instanceB (October lat and NoveinbeT 17tli) wan 
the Soath-West Foreoaats more eorreot than those propter for the disfariot. 

Analysing tiie results for October, I find that oat of twenty-aiz days on 
whiob forecasts were issoed, botii wind and weather were oorreotly predicted 
on ten days. Dnring November, the nomber of forecasts being the same, 
there were again ten days on which the oorresp<md6noe was exaot ; while in 
December, with twenty-four forecasts, the prediction was realiBed on eleven 
days. Thaa, oat of seventy-six forecasts, thirty-one were completely 
folfilled. 

Doling the three months there were fourteen days on which the weatber 
was correctly predicted, the wind forecasta being more or leas donbtfnl; 
bringing np the nomber of accurate weather predictions to forty-five. 

The weather predictions were nnreliable on thirteen days, and on the 
remaining eighteen days donbtfnl. 

With regard to the wind, I find it aeoorately predioted, both as to dlreatiim 
and force, on twelve days in October, fifteen in November, and twelve in 
December, making a total of thirty-nine days. 

Twenty days are classed as doubtful, and this ioolndes several in wbich, 
thoogh the direction of the wind was as predicted, the foreoast of force was 
erroneons. On Beventeen days the wind predictions were nniwH^ hla. 

For the care taken in recording the observations necessary for the com- 
pilation of the above, I have to thank my able assistant, Mr. C. Grover. 

TABLE — SHowiNa thb TAi,ua or Wbjltebb Foaicum voa tsm Distbiot, Bmoioxd, 

BotTTB, PBOU ObSSBVIIIONS MADS AT TBB OaaBBTAIOBI, BOOSIM}B, DbVON. 
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The oomplete results for the three months in percentages 
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APPENDIX. 
The Wxatbzb Fobboasts vob Januabt, Febbuabt and Mabgh, 1884. 

The tables here given were prepared in a siEnilar manner to those of the last 
quarter of 1888 — ^namely, by recording each morning the weather of the 
preceding twentj-foor hours, and comparing it with the forecasts for the 
same period afterwards received. 

During January twenty-six forecasts were issued. On eighteen days both 
wind and weather were accurately predicted. The wind forecast was 
accurate on twenty-one days, doubtful on three, and unreliable on two days. 
The weather forecast was accurate on twenty days, doubtful on five, and 
unreliable on one day. In February twenty-five forecasts were issued. On 
ten days both wind and weather were accurately predicted. The wind 
forecast was accurate on eleven days, doubtful on nine, and unreliable on 
five days. The weather forecast was accurate on sixteen days, doubtful on 
BIZ, and unreliable on three days. In March twenty-seven forecasts were 
issaed. On fourteen days both wind and weather were accurately predicted. 
The wind forecast was accurate on sixteen days, doubtful on five, and un- 
reliable on six days. The weather forecast was accurate on twenty-one 
days, doubtful on three, and unreliable on three days. 

Arranging these figures in a manner similar to those of the last quarter of 
1888, we obtain the following percentage results: — 



Aeeurate 

Doubtful 

Unreliable 

100 100 

By comparing the two periods, we find a great increase in the accurady of 
fhaae forecasts. Out of the seventy-six forecasts for October, November 
and December, 1888, both wind and weather were accurately predicted on 
thirty-one days ; while of the seventy-eight forecasts for January, February 
and Mareh, 1884, forty-two were equally accurate. 

llarooYery it 19 wovtb remembering that during the quarter just ended we 
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have oiperienced one of the most TJolent stormH of the last few years. The 
Gale of Jasaary 20th, 1884, will be long remembered as having swept over 
this diatriot with extreme violence. The barometer fell to 28'6S6 Ins., the 
movement of the column of mercury being distiiictly vimble, rimug and 
falling with each encceseive gnat of wind. Heavy rain, snow and lightning 
occurred, and it was some time before the barometer settled down from these 
great disturbances ; a condition under which the issue of accurate forecasts 
might reasonably be considered a matter of more than ordinary difQculty. 
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DISCUSSION. 

Mr. C. Habdtmo Bud there were many waji of teathig the accoracy of weather 
forecasts, and he thought it was hardly fair to test the forecast! for a whole dis- 
trict by the weather ciperienced at a single station in tbat district The fore- 
cnsts issued by the Meteorological Office are tested in that Office, and the results 
show that about eighty per cent, of the forecasts issued are correct, which was 
a much larger percentage than Mr. Peek's results showed. 

Mr. Stracqan said he agreed that the paper threw no light on the practice of 
weather forecasting, still it was of value as an independent check npon the 
official forecasts, and he was glad to see a Fellow of the Society turn hia ob- 
servatory to such practical account. No doubt therewould be disagreement among 
individuals as to the method of checking the forecasts, but any way they shoidd 
be regarded as indicating merely the general features of the weather. Fore- 
casting weather was a very difficult matter, not to be compared for accuracy 
with the scientific prediction of the tides. To predict the tides at any port, only 
two variables— the time and the height, had to be considered ; whereaa so many 
Tiriablea made up the weather that it vaa impossible to take thwa all inta 
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accoant. He thought it was better for the public to check the forecasts than fur 
the Office which issued them to test its own work. 

The Chairman (Mr. Laughton) thought that some of the gentlemen who 
had spoken claimed more for the official forecasts than the Office itself asserted. 
At a lecture at the Royal Institution last session Mr. Scott had explained that 
b^ reason of the great size of the districts there was much room for local 
differences, especial^ in the matter of rainfall, and that he thought eighty per 
cent, of successes, whole or partial, was as much as could reasonably be 
expected. Mr. Peek's observations, taken at a station almost on the bound;u*y 
of the district, gave, in round numbers, this eighty per cent, of successes, whole 
and partial, and must be considered as a very interesting testimony to the correct- 
ness of the forecasts. 



On cbbtain Effeots which mat have been produced in the Atmosphere by 

FLOATINa PARTICIiES OF YoLCANIC MaTTER FROM THE ERUPTION 07 

Erakatoa and Mount St. Auoustin. By W. F* Stanley, F.B.Met.Soe.i 
F.G.S. 

[Bead April 16th, 1884.] 

SiNCB the period of the Great Volcanic Eruptions in the Sonda Straits from 
the 25th to the 27th of Aagost, 1888, it is well known that a continuity of 
remarkable atmospheric effects has been generally observed in all parts of 
the globe. These effects, particularly evident in the mornings and evenings, 
have been so carefully observed and discussed in a Paper before this Society 
by Mr. Russell,^ that I shall not feel it necessary to offer any description, 
but merely speak of them as known effects* 

It has been very generally thought throughout Europe and America, that 
the peculiar atmospheric effects observed must be in some way due to the 
eruption of Erakatoa. This opinion is strongly supported by the fact that 
these peculiar effects were first observed in the neighbourhood of that volcano, 
and that very similar effects were shortly afterwards observed at a greater 
distance, as in India, in the deeply tinted atmosphere accompanied by the 
« green sun " at the early part of September ; but the peculiar atmospheric 
effects did not appear to attract observation in this country earlier than the 
9th of November. The volcanic matter, therefore, if such be the cause of 
these abnormal atmospheric conditions, took a long, although possibly a 
natural, time to diffuse itself, by the means of aerial currents, sufficiently to 
reach this part of the world. 

Following the eruption of Erakatoa on the 6th of October, there was a very 
eansidiBrable eruption of Mount St. Augustinin Alaska. This mountain, like 

' Erakatoa, projected into the atmosphere an enormous volume of Hght volcanic 
dust, which fell copiously even at as great a distance as 700 miles from this 
voleano.^ I^ is quite possible, therefore, that the atmospheric conditions 

"observed in this country early in November may be partly attributed to this 
latter eruption ui combination with that of Erakatoa. 

1 Quarterly Journal, p. 189. * Nature, March 6th, 1884. 
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Hie iheory that each d^eds as have been lately obflenred may be due to 
Toleanie matter sii^>ended in the atmo^here is eonsideraMy strengthoQed by 
the fiici that similar phenomena of aftcT'^ow to flnwe recently witneaaed were 
observed in Europe after the great empiianB in Barbadoes and near Sieily in 
1881, in which abo an immense Tofamie of Toleanic dosi was thrown into flie 
air.» 

I think if we farther consider thb sobgeei upon its own merits^ witfa- 
ont reference oTen to tiieory, ihaX nnder any eonditioiis emptioiis of the 
character of Erakatoa and Momit St. Angostin, where in each case many 
yniTliATm of toDS of fine diist and steam were projected high into the air 
within a short period of time, tiiat the projected matter, so long as it remained 
sospended in the atmosphere, most necessarily produce distinct effects upon 
the li^t of the son passing throng it, or reflected from it. I think it may 
therefore be very well taken as a vera catcaa for such abnormal atmospheric 
effects as have been obserred. 

As regards that part of the peculiar optical effects in the air that may be 
dae to steam only, which was evidently discharged in great volmne in the 
eniption of Erakatoa, it may be argned from certain analogies which are in 
the hi^eet degree probable that some part of the earlier obserred atmospheric 
effects, particularly that of the "green sun," were due to the presence of steam 
in the atmosphere, as originally suggested by Mr. Lockyer.' But as the yapour 
of water forms at all times a part of the atmospheric system, it may be imagined 
that this would speedily enter into the general system of aqueous yaponr always 
present, and bring about normal conditions, so that the amount of steam 
discharged from this volcano would not produce more than a local or transient 
effect. 

With regard to the solid matter, the consideration of which is the particular 
object of this Paper, it must be imagined that even the smallest particles of 
dust would gradually subside by gravitation. But as these particles could not 
change their state (like steam when condensed) they must always waifttalTi 
their initial forms and magnitudes, so that if there was any effect of refraction, 
reflection, polarisation, or general dispersion of the sun's light which they would 
at one time produce in the atmosphere, they would continue to produce this 
effect so long as they were suspended. 

It was upon the strength of the above indisputable condition, and bearing in 
mind the constancy of the phenomena observed at different times in our own 
country, that I have come to the conclusion that the phenomena witnessed so 
generally over a large part of the globe must be due to particles of solid 
matter only, if they could be attributed in any way to the eruptions of Erakatoa 
and Mount St. Augustin ; and this conviction led me to follow the matter in 
that direction only. 

As regards the suspension of solid matter in the atmosphere, it must not be 

^ See Paper read before the Academy, Paris, by M. G. Tissandier, Feb. 5th, 1884, 
Comptu Btndut, p. 87* 
• Naturt, Oot Uth, 1888, pa^e 575. 
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overlooked that there is a great difficulty in defining the conditions under 
vhioh this volcanic dnst may remain suspended, and of this I am unahle to 
do more than offer suggestions farther on. But it is known, as a matter of 
hteif that solid particles are lifted from the earth by aerial currents, and 
canned to great distances ; there is also evidence that particles of ice in cirrus 
elouds are supported and carried along horizontally in very attenuated atmos- 
phere, light volcanic matter may therefore be likewise supposed to be 
earzied under somewhat similar conditions. 

As preliminary to this investigation, I procured from friends a specimen of 
Tidcaiiic dnst from Krakatoa of which I was sure of the authenticity, collected 
cm board the Norham CtuUe, which fell to a depth of about 18 ins. in twenty- 
finir hours, at fifty-seven miles from the eruption on the 27th of August. I was 
also fortunate in obtaining a very small quantity of dust, which fell to the 
thidmess ofabout^in. in twenty-four hours on the deck of the Arabella on 
the 28th of August in lat. 6'' ST S. long. 88'' 58' E. ; that is, about 1,000 
miles finom the eruption. The particles of this latter dust would of course 
be of the forms more capable of suspension in atmospheric currents than the 
dust collected nearer the centre of eruption. 

Of the dust collected on the deck of the Norham Cattle^ this appears to 
resemble the nsual form of volcanic dust, and to be of a kind of volcanic 
glass (obsidian) blown into bubbles (pumice) and broken into minute frag- 
ments* In the specimens exhibited there are many crystals of augite, and 
erystals and splinters of felspar of the plagioclastic system. These crystalline 
mineral matters (not glass) appear to be present in greater quantity in dust 
eolleeted nearer the volcano. In some volcanic sand which I have seen, 
taken from very near Krakatoa, these crystals formed the greater part of the 
mass. In specimens taken on board the AraheUa^ 1000 miles distance, they 
nearly disappear — at least they do so in the small quantity of dust that I was 
able to obtain. 

The quantity of dust which I obtained frx)m the Norham Castle was quite 
insufficient for quantitative analysis, but sufficient for me to discover that it was 
mainly silica with a large percentage of alumina, and traces of potash, soda, 
and lime. Under the blowpipe it forms a bright green glass bead. 

Of the dust collected on board the Arabella,io which I wish particularly to 
call attention, the particles are generally thinner in section than those of the 
Norham Cattle^ and therefore, as might be supposed, likely to be carried by 
the air to a greater distance. This dust also contains finer concrete masses ; 
at the same time there are a greater number of thin plates of about equal 
thickness throug^ut, and a number of plates thick on one edge or on one 
eomer only. 

If I mig^t venture upon a suggestion as to the formation of the lighter or 
thinner particles contained in the specimen, which appear exactly to resemble 
partides of pumice except in the thinness of the plates, I would suggest that 
these are of pumice that had been more blown out, until the separate bubbles 
burst, under the following conditions : — that these thinner lighter parts were 
possibly prqjected from the centre of tLe volcanic chimney and were carried at 
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a melting temperature high into the atmosphere, where when liberated the ex* 
temal pressnre would permit the included gases to dilate to a great extent 
before bursting the heated glassy bubbles which surround them. Whereas 
the pumice that it otherwise resembles (except in surface density) was thrown 
out nearer the surface of the volcanic chimney, was by contact with the cooler 
chimney cooled down considerably before exit, and was finally thrown out 
into the lower dense atmosphere, where external pressures would react upon 
the internal vapour force to a much greater degree than in the more central 
higher projections first described, and thus form a crust, retaining the 
pumice in a more concrete form. I must nevertheless admit that in the 
central parts of masses of pumice equally fine porous structure may be 
detected, but in this inner part again it may be imagined that the internal 
pressure is relieved by the condensation of outer parts, and altogether that 
the inner parts being confined by the denser parts, it could not be prqjected in 
the air in vokanic dust firom the central position of any mass we may presume 
projected from a volcano. 

It is customary to speak of volcanic dust in an indefinite manner, as though 
it were ordinary mineral dust, that is, of like construction throu^out. But 
if the forms of the separate particles be analysed, it is found that these 
forms are systematically different. We are also able, by the tenuity of the 
particles and otherwise, to attribute very different powers of floating in the 
atmosphere to separate particles, as also very different optical properties. 
Therefore, some forms may be conceived to be much more suited than 
others to produce the atmospheric effects which form the object of this in- 
quiry. Indeed, we do not find much difficulty in discriminating several 
kinds or rather classes of particles. Neither is it very difScult to discover 
the primitive forms from which many of these are derived, as so many parts 
appear to match each other in a general system. I therefore propose the 
following division of the classes of particles of volcanic dust : — 

a. Small masses and crystals of mineral matter, augite, felspar, &o» 

b. Chips and thin plates of the above. 

c. Small masses of pumice. 

d. Fractured chips of the above. 

e. Light and overblown pumice. 

/• Fractured parts of e containing thick seams. 

g. Fractured parts of e thick on one edge or one comer only. 

h» Plates of e with curved surfaces and of equal thickness throughout. 

As my object is to discover the particles that will most readily float in 
the atmosphere, I shall now discuss only the volcanic dust that fell on the 
Arabella at one thousand miles distance from Erakatoa. I shall confine my dis- 
cussion to the single microscopic slide of this dust exhibited to the Meeting. It 
will also readily be seen that the larger and more solid particles would be 
most easily influenced by gravitation, so that we may imagine that the smaller 
and lighter particles alone would be those suspended for the longest period, 
and that there may be lighter dust even than that collected. 

Fig. 1, 0, b. Small masses and crystals of mineral matter, consisting of 
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very small particles or crystals of angite and felspar, may be found even in 
dast collected on board the Arabella, forming about one-half to one per eent. of 
the mass. More generally the crystallised mineral matters exist in wedge- 
shaped chips, or thin plates : to these latter I shall again refer. Two of the 
sohd particles are shown above, magnified 1,000 diameters, a, b. 

SmaU masses of pumice and chips. A great many particles quite resemble 
ordinary pumice ; these are generally of the honeycomb type, c, but there are 
also present particles of the drawn or striated ^rpe, c\ The ehips are from 
more solid glassy particles, d'. 

Fig. 2, e,f, The light or overbloum pumice, althou^, dearly indieated, is 
not to be found complete even for a single bubble in the specimen I have 
from the Arabella ; but a vast number of parts are to be found, so thai there 
is no doubt of the original construction: three of these plates are represented 
in Fig. 2. The complete form was evidently a frothy mass, which may be 
best represented in diagram of which Fig. 8 represents a thin section only.^ 

Fig. 8. — ^If it be imagined that these bubbles were overblown by causes 
already discussed, the separate parts will form the following particles, which, 
being lighter than any other, are those most capable of maintaining them- 
selves against gravitation in the atmosphere. 

Fig. 4. — Fractured parts of light pumice. — One class of these consists 
of an immense number of pieces upon which part of joining seam is present 
upon one edge, as though each separate bubble had broken in the thinnest, and 
simaltaneously in the thickest part, as shown by openings in the diagram. 
Fig. 8. These last present more or less wedge-shaped forms ; six of these, as 
drawn from the slide under the microscope, are depicted in Fig. 5. The last, 
g\ is one of the same plates seen in section. 

Fig, 5. Plates. — ^These, which are the lightest particles in comparison 
with their surface, I consider to be of the greatest importance. These 
appear to be surfaces of bubbles externally free from thick edges ; they have 
generally a slightly curved surface, and are of much thinner substanoe than 
any particles of pumice except those before mentioned in the very central 
parts of masses. They are, I presume, entirely parts of the overblown 
bubbles that I conceive to have been ejected from the centre of the crater of 
the volcano. These plates generally measure in different directions from 
0-6 to 0-05 millimetre. The thickness varies from '002 to *001 millimetre, 
from careful measurement of about twenty specimens. The forms of these 
plates are often nearly square, although there are types of all the other forms 
incident to fracture. Twelve of these plates, shown in fig. 6, have been 
drawn to scale with the camera lucida ; the last figure, h,' is placed to igne%Sk 
idea of the relative dimensions of section to that of surface. 

Floating qualities of the particles. — ^I siippose as a general principle thai 
the smallest parts with the largest relative surface to their masses will be 



^ The arrangement of miorosoope best adapted to show these bntUe plalee Is f-inoh 
objective aohromatic condenser, cap over condenser with pin-hole centre, oihis 
diaphragm with i-inoh aperture. 
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mosi likely to float, as tliis is a generally acknowledged principle, and is 
denumsirated in that gold leaf, one of the densest materials, floats in an 
aerial cnrrent. I therefore think it may be assumed that the essentially 
floating partides will be those described, g and h. These particles in floating 
will no donbt follow the laws of gravitation in settling in a resisting medium 
by keeping their centres of gravity as low in the horizontal plane as possible. 
Thus the partides g will maintain a nearly erect position, with their thickest 
edges downwards. The thin equal curved plates, h, will &11 with their convex 
enrved surfaces downwards. 

Fig. 7. We can imagine that when the wedge-shaped particles are dis- 
turbed by currents, the lighter thinner edge will by its inertia be at first 
blown over, and in this position, the thin edge of the wedge being directed 
npwards, there would be a certain tendency to project the particle upwards in 
the direction of least resistance consistent with its form. Thus a force acting 
in the direction of tiie arrows shown in fig. 7, moving a wedge-like film g 
towards a resisting medium A, would have a certain amount of tendency to 
throw this partide upwards towards a\ With regard to the thin plates, the 
natural tendency of such, in falling in a resisting medium, would be to gyrate 
backwards and forwards, gaining at each gyration a lower position. 

Fig. 8. Thus a plate would move in gyration from 6 to c and c to 6' and 
thence to e'. But if such a particle were struck by a current in the direction 
of the arrow, the plate would be drifted much higher in its gyration towards 
ci^'f and there would continue to be a tendency to carry this particle to a 
higher levd, so that I think the above forms g (fig. 7) and h (fig. 8) are such 
as are especially adapted to remain floating in the atmospheric currents. 

Optical propertiei of the particle g and h. — ^First taking the types of the 
partides g (fig. 7) and h (fig. 8) together, ^ as a vertical wedge, A as a hollow 
disc, in which we may also include the mineral flakes e a (fig. 1), it will 
be seen that the sun's rays from* anywhere near the zenith would be 
reflected firom these wedges-like forms at a small angle, whereas it would pass 
directly through the discs h, and produce no visible result. Now as such 
reflection as might be produced by the wedge forms in bright sunlight would 
only aid in the general dispersion of light which exists at all times from the 
presence of solid and liquid particles in the air, by which we obtain light in all 
our windows, those placed from the sun, as of those towards it, the only 
effect that such reflection or dispersion would produce would be generally to 
diffuse H^t and weaken shadows ; but I do not anticipate that the amount of 
suspended dust from the late volcanoes would be appreciable in this direc- 
tion when the altitude of the sun was great. 

Fig. 9. When the sun sinks low towards the horizon the optical properties 
of the partides g and h become more important. Under this condition the 
particles^ and c, a not only disperse light but they are of such forms as to 
act as perfect refractors, bending the rays over towards the thicker edges as 
shown in fig. 9, in which three imaginary partides are shown consecutively 
refracting the beam. By this means the sun*s rays would be retained in the 
. atmosphere long after the setting sun, and as the refractions are of small angle 
the red rays of the spectrum only would be refracted. 
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Fig. 10. If WO now consider at a like low angle of the son to the horizon 
the effect apon the disc-like plates h described, of which there are snch a 
great number in the Arabella specimen, we find that these wonld act as 
reflectors, and reflect the light of the son long after it had sank below the 
horizon. This is seen in the diagram, fig. 10, for two plates h and h\ it 
will also be seen that the san*s rays X X' will be nearly, or at a certain point 
quite, coincident with those described above for the wedge-like shapes. 
Therefore the optical effects of the one kind of particles would be materially 
supported by that of the other. 

Under the above conditions we have only to suppose that similar particles 
to the lightest of those which fell upon the deck of the Arabella at 1,000 
miles from Erakatoa were, under any atmospheric conditions we may imagine, 
suspended in the air, and the afber-glow and other effects remain quite con- 
sistent with this suspension as far as optical principles carry us. At the same 
time we must conclude that lighter particles of like forms would remain in the 
atmosphere long after those of the density of the specimen shown on the 
table from the deck of the Arabella had fallen. 



DISCUSSION. 

The Kev. W. C. Ley in a letter to the Secretary said : — While hailing Mr. 
Stanley's admirable paper as marking a great advance in the investigation of 
the recent " after-glows " (or " upper-glows," as I should prefer to term themj I 
wish to point out that there is one phenomenon persistently associated with 
these slows, and which scarcely seems to me to receive sufficient explanation 
from the present paper. Less attractive to the eye than the brilliant sunsets 
and sanrises, this phenomenon has received a comparatively small amount of 
attention, though it appears to have been noticed in nearly all those parts of 
the world from which reports of the glows have been received. I allude to the 
colour noticeable in the sky around the sun when the latter has been at or near 
his greatest altitude, on nearly all those days which were preceded or succeeded 
by toe " upper-^low." The earthy pink'colour or onion-tint which I speak of 
has, whenever visible, been distributed as a kind of ill-defined halo around the 
sun ; and the radius of this halo when the halo was circular has been invariably 
22^. On a few occasions the halo has been elliptical, extending at its greatest 
distance 25° from the sun. I would ask Mr. Stanley whether this fact does not 
indicate that the chromatic phenomena recently noticed have been due, partly at 
least, to ice spicul® in very elevated portions of the atmosphere ; these spiculn 
being not only associated with particles of volcanic dust (perhaps of greater 
buoyancy than anv which fell on board the Arabella)^ but havinc their state due 
to this dust, which would necessarily cause the condensation and congelation of 
. such vapour as may exist at the elevation of the finest volcanic matter. 

Mr. I^y further said — The glows still continue, though very interruptedly. On 
the 11th inst. there was a fine glow in West-north-west to North-west at 7.50 

* .p.m. On the 12th the red halo was well marked in the total absence, as usual, 
of any visible upper cloud. After sunset there was again a distinct, but some- 
what feeble upper-glow. 

Mr. Abergromby said that if the sun-glows were caused by volcanic dust, 

. Mr. Stanley's paper would be a very valuable contribution to our knowledge of 

the subject, as his observations gave a definite conception to the vaeue t^rpi— 

volcanic dust. With regard to the peculiar halo round the sun, he bad asked 

• Dr. Haughton to calculate whether volcanic dust would produce suish^ a' halo. 

, He wished to know whether Mr. Stanley could give the index of refraction of 
the vitreous particles of volcanic dust. 
Mr. Ladd remarked that the glows were very prominent last month between 
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Madeira and St. Vincent, Cape Verd Islands, and at St. Vincent. Sometimes 
there were two distinct glows, morning and evening, one commencing about an 
hour and a half before sunrise, about 30° above the horizon, and lasting a quarter 
of an hour or twenty minutes, and the other commencing about five or ten minutes 
after the disappearance of the first, about &QP above the horizon, extending almost 
and at times quite to the zenith and lasting till a quarter of an hour before sun- 
rise ; it then disappeared completely and the sun rose in a clear sky. The re- 
verse took plftce after sunset. Between Madeira and the northern limit of the 
North-east Trade, about 22° N, the colours were varied, but in the region of the 
North-east Trade, where the atmosphere was dry, the colouring was monochromatic, 
usually beginning with a rose pink which sometimes deepened to light red. 

Mr. Russell was of opinion that the glows were the effect of renection rather 
than refraction, the colours succeeding one another in the same order as in nor- 
mal sunsets, which would not be the case if caused by refracting wedges. 

Mr. liADD said that he remembered on one occasion the colours followed the 
order of the spectrum from greenish yellow to orange red, but above the orange 
red the colour was violet. 

Mr. Whipple said that Mr. Ley^s idea of the halo being caused by ice particles 
was a very feasible one, as Mr. Stanley had stated that quantities of steam had 
been shot up from the volcano of Krakatoa. Steam did not exist at the height 
to which the dust had been projected, but snow crystals did, and so it was possible 
tliat the steam bad become snow crystals, the volcanic dust forming the nucleus 
of the snow or ice particles in accordance with the fact, discovered by Mr. Aitken, 
that particles of solid matter arc necessary for the formation of fog or cloud. 

Mr. Leckt remarked that he had seen lately in some scientific periodicid, that 
the principal meteorologists in America had given up the idea of the recent after- 
glows being occasioned by meteoric or volcanic dust, and had attributed them to 
a stratum of damp air : he considered this a much more likely cause, as he could 
not believe in such effects being produced by dust of any soit. 

Mr. Stanley could not say whether the sun-glows were caused by Tolcanic 
dust or not, all that he had done was to show that certain forms which prevailed 
in the dust were capable of producing such effects. Ue saw no objection to Mr. 
Ley*s idea of ice particles being the cause of the halo, but he showed upon the 
black board that the glassy particles of the dust would produce precisely the 
same effects. As regards colour, red would be refracted at the smallest angle, but 
the other colours of the spectrum would be refracted at a greater angle from the 
sanie particles* 



PROCEEDINGS AT THE MEETINGS OP THE SOCIETY. 

March 19th, 1884. 

Ordinary Meeting. 

Robert H. Scott, M.A., P.R.S., President, in the Chair. 

Walter Daily, M.A., 176 Haverstock Hill, N.W. ; 
William Luck Blore, Hill House, Sandown, Isle of Wight ; 
Alfred Lawson Ford, Old Park, Winchmore Hill, N. ; 
Hugo Leupold, Assoc.M.InstC.E., Ch^et Piccolo, Pontresina, Engadine • 
Adolph Frederick Lindemann, F.R.A.S , Sidholm, Sidmouth ; and ' 
Rev. Edwin Bruno Smith, O.S.B., St. Augustine's Monastery, Ramsgate, 
were balloted for and duly elected Fellows of the Society. 

The following Paper was read : — 

"Brief Notes on tue History of Thermometers." By Robert H 
Scott, M.A., F.R,S., President, (p. 167.) 

The Meeting was then adjourned in order to afford the Fellows an opportunity 
pf examining the following mstmments which hac| been sent in for exlubitloa :-«. 
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FIFTH ANNUAL EXHIBITION OF INSTBUMENTa 



A« Graduation, &c, and Standard Thermomsters* 

I* Dividing Engine^ by Perrault of Paris, screw having 51 threada to the 

inch, in use at the Eew Observatory for graduating Standard Ther- 
mometers since 1851. Exhibited ^ The pixw Committee. 

2. Frame for calibrating Standard Thermometer Tnbes after they have 

been graduated. Exhibited by The ELew Committee. 

3. Apparatus for Waxing Thermometer Tubes. 

Exhibited by The Eew Committee. 

4. Apparatus for comparing Thermometers^ designed by Mr. Welsh, in 

1851. Exhibited by The Eew Committee. 

5. Apparatus for Hall-marking Thermometers verified at the Observatory. 

Exhibited by The Kew Committee. 

6. Apparatus for comparing Thermometers in melting Mercniy. 

Exhibited by The Kew Committee. 

7. Old Pattern Standard Thermometer. 

ExhibUed by G. J. Stmoms,' F.R.S., F.R.MetSoc. 
B. Various Standard Thermometers^ graduated at The Kew Observatoiy : — 

(a) Range -- 30 C. to 2§0 C. divided to VO 

(b) „ — 15 C. to 100 C. „ 0-6 

(c) „ — 10 P. to 550 F. „ 0-1 
(df „ — 40F.to210F. „ 0-6 

Exhibited by The Kew Committee. 

9. Standard Thermometer presented by The Johns Hopkins University, 
U.S.A. Exhibited by The Kew Committee. 

10. Two Standard Thermometers nsed in comparing Thermometers at the 

Society^s Stations during Inspection. 

Exhibited by the Rotal METEOROLOGICAL Society. 

11* Calipers, for measuring the external diameter of Thermometer Biilba. 

Exhibited by the Royal Meteorological Society. 

B. Maximum Thermometers. 

12. Butherford*s Hercurial MaTlmnm and Spirit Minimum TheimometerB 

on the same frame. In the former, above the mercury, there ia a piece 
of steel which is pushed on by that fluid, and retained in position by 
the friction of the tube ; it is adjusted by being brought down to the 
surface of the mercury by the attraction of a magnet. 

Exhibited by the Royal Meteorological Society. 

13. Phillips's MftTimiiTn Thermometer, (1832), made by Prof. Phillips himself. 

Exhibited by J. J. HiCKS, FJLMetSoc. 

14. MfLT^Tnnm Thermometer in jacket. Exhibited by L. Cabella, F.R.MetSoe. 

15. Negretti and Zambra's MaTJmum Thermometer (1852). The tube above 

the mercury is entirely free from air, and in the bend near the bulb is in- 
serted and fixed with the blow pipe a small piece of solid glass, which 
acts as a valve, allowing the mercury to pass on one side of it in expand- 
ing, but on contraction causing the column of mercury in the tube to 
break off, so that the extremity shows the highest temperature that has 
been attained. Exhibited by Messrs. Negretti and Zambea. 

\ ^Qm aboTO instrumsBt wm ^oiaUd off ia melting Mexcni^. 
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16. Hioks's If^'Hwiiini Thermometer, At a short distance from the bulb a 
small tube is carried from tiie side of the indicating tube ; the bore of 
this short tube is larger than that of the indicating tube, and the action 
is aa follows : — The Thermometer is set by the bulb end being held 
downwards to allow the short tube to become full. It is then placed in 
position horizontally, with the short tube uppermost. Any increase in 
temperature causes tne column of mercury to rise in the ordinary tube, 
and upon a decrease taking place the top of the column remains at the 
maximum, and mercury in the short tube descends. 

Exhibited by J. J. HiCKS, F.R.Met.Soe. 

C. Minimum Thermometers. 



17. Vegntii and Zambra's Heronrial Minlmnm Thermometer (1855) with 

steel index. The Thermometer is suspended perpendicularly with the 
steel index resting on the surface of the mercurial column. As the 
mercury in the cylinder contracts from the effect of cold, that in the tube 
descends, and the index, of its own gravity, follows it ; on the contrary, 
as the mercury expands and rises in the tube, it passes the index on one 
side, and in rising, exerts a lateral pressure on the needle, and forces it 
to one side of the tube, where it remains firmly fixed, leaving the upper 
point of the needle indicating the minimum temperature. In this 
thermometer, the reading is always from the upper point of the needle, 
and not from that of the mercury. 

ExhihiUd by Messrs. Neoretti and Zambra. 

18. KeiKxetti and Zambra's Heronrial Minimum Thermometer (1862). A 

small vertical tube is connected with the indicating tube at ri^ht angles, 
about one inch from Uie bulb ; in this tube is inserted a platinum plug. 
On a decrease of temperature the mercury falls in the large tube until it 
attains its lowest point ; and on an increase of temperature, the mercury 
rises in the small tube, leaving the indicating column in the large tube 
registering the minimum temperature. 

Exhibited by Messrs. Negretti and Zambra* 

19. Oaaella's Heronrial Minimum Thermometer (1861). At a short distance 

from the bulb a small bent tube with a laree bore joins the indicating tube. 
At the upper end of this bent tube there is a flat glass diaphragm which 
is formea by the abrupt junction of a small chamber, the inlet to which 
is larger than the bore of the indicating tube. The result of this is, 
that on the thermometer being set, the contracting force of the mercury 
in cooline, withdraws the fluid in the indicating stem only, whilst on 
its expanding with heat, the long column does not move, the increased 
bulk of mercury finding an easier passage through the larger bore into 
the small pear-shaped chamber attached. 

Exhibited by L. Casella, F.R.Met.Soc. 

20. luTeorted Hinimum Thermometer. 

Exhibited by Messrs. Negretti and Zambra. 

21. Hicks's Heronrial Hinimum Thermometer. 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

22. Walferdin'8 Minimum Thermometer. 

Exhibited by The Kew Ck)MMiTTEE, 
D. Combined Maximum and Minimum Thermometers. 

23. Six's Self-r0gi8tering Mayimum and Minimum Thermometer (invented 

1760). Exhibited by L. Casella, F.KMet.Soc. 

24. Ckx>Iden'8 Eleetrieal 8iz*8 Thermometer (1882). The indices can be set 

at any desired range of temperature, and if the temperature either 
rises above or falls below these limits, a bell is sounded at any con- 
venient distance from the instrument. 

Exhibited by L. Casella, F.R.Uet.Soc, 
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25. Six's Self-registering Haximiun and Hinimom Tiiermom^ter, with 

open top, (See Quarterly Journal, Vol. VI. p. 169.) 

Exhibited by Messrs. Neoretti and Zambra. 

26. Hiok8*s Self-registering Mercurial Mazimnm and Minimnm Ther- 

mometer. Exhibited by J. J. HlCKA, F^.MetSoc. 

27. Denton's Self-registering Maximum and Minimum Thermometer. 

(See Quarterly Journal, Vol. II. p. 193.) 

Exhibited by the Royal Meteorological Society. 

28. Spitta*s Mercurial Maximum and Minimum Registering Thermo- 

meter. Exhibited by R. H. C. Wilson. 

E, Metallic Thermometers. 

29. Johnson's Registering Metallic Marine Thermometer. 

Exhibited by TuE METEOROLOGICAL Council. 

30. Hermann and Pflster's Metallic Maximum and Minimum Thermometer. 

{Repertorium/iir Meteorologies Vol. !• part 1, p. 7.) 

Exhibited by The Meteorological Councili. 

31. Metallic Thermograph made by the late Mr. N. S. Heineken, in 1837. 

Exhibited by the Royal Meteorological Societt . 



32. Direct Action Metallic Thermometer, which consists of a compound h 

of brass and steel rivetted together, and balanced on pivots in a yerticai 
position. At the upper end of the bar is an adjustment ball of brass, 
and at the lower end, projecting at right angles on each side, are 
ball adjustments, by means of which the tnermometric bar can be set to 
its fixed scale wi& reference to an ordinary mercurial thermometer 
attached below. Exhibited by C. Coppock, F.B.Met.Soc. 

F. Self-Recording Thermometers. 

33. Whitehoose^B Experimental Thermography on Six's principle. 

Exhibited by The Royal Meteorological Socibty. 

34. Thermograph Tubes as used in the self-recording instroments of the 

Meteorological Council. (See Report Meteorohgieal CommUtee^ 1867, 
p. 28.) Exhibited by The Meteorological Council. 

35. Negretti and Zambra'a Electrical Recording Thermometrioal Appara- 

tns. This consists of twelve turnover Thermometers mounted on a 
stand ; with a clock and a battery. Each thermometer is fixed in 
such a manner that it will fall over and become inverted on the release 
of a detent by the joint action of the clock and battery. 

Exhibited by Messrs. Negretti and Zambra. 

36. Travelling Thermograph} by MM. Richard, Frdres, Paris. Size 8| ins, 

by 4} ins. by 6} ins. ; weight 5jt lbs. 

Exhibited by Hon. R. Abercromby, FJK.M6tSoe. 

0, Solar Radiation Thermometers. 

37. Black-bulb Solar Maximnm Thermometer m vacuo. 

Exhibited by L. Casella, F.R.MetJ3oc. 

38. Segistering Maximum Thermometer, with black bulb. 

Exhibited bylA^wn, Negretti and Zaich pj; 

39. Negretti and Zambra'a Black-bulb Thermometer, m vacmo^ with mer- 

curial test gauge. Exhibited by Messrs. Negretti and Zambra. 



iO. Hicks' Black-bulb Solar Maximum Thermometer, tVt vaeuo^ with pUUnom 
^ wires for testing the vacuum. Exhibited bif J. J. Hicks, F.R^et.So^ 
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41. Blaek bulb Solar Hazimom Thermometer in dry air. 

Exhibited by G. J. Symons, F.R.S., F.R.Met.Soc. 

42. Kzperimental Solar-radiation Thermometers. (See Quarterly Journal, 

VoL X., p. 46.) Exhibited by The Kew Committee, 

^* Bright-bulb Solar y<tTi^"T^ Thermometersi i>* vacuo, showing old and 

new forms of mounts. Exhibited by L. Casella, F.R.Met.Soc. 

44. Frankland's Self-registering Difbrential Solar Thermometer, for re- 

cording the maximum solar intensity during a day or any other period. 

Exhibited by L. (Jasella, F.R.Met.Soc. 

H. Sea Thermometeks. 

45. Johnson's Registering Metallic Harine Thermometer; the indications 

of which are obtained by the varying expansion of brass and steel bars 
acting upon an index. Exhibited by Messrs. Negretti and Zambra. 

46. Deep-sea Self-registering Thermometer (1857), with protecting tube. 

Exhibited by Messrs. Negretti and Zambra. 

47. Killer-Casella Deep-sea Self-registering Thermometer. The arrange- 

ment adopted for protecting the Thermometers from the effects of 
pressure, consists in enclosing the bulb in a glass tube. This outer tube 
18 nearly filled with spirit, leavins a little space to allow a variation in 
bulk due to expansion. Exhibited by L. Casella, F.R.Mct.Soc. 

48. Negretti and Zambra's Registering Deep-sea Thermometer. This con- 

sists of a turnover Thermometer which has its bulb protected by an 
outer cylinder. The Thermometer is attached to a frame with a screw 
propeller. In its descent through the water the propeller is lifted out of 
gear and revolves freely on its axis ; but as soon as tlie api)aratus is pulled 
upwards the propeller falls into gear and revolves in the contrary 
direction, turning the Thermometer over once, then becoming locked 
and immovable, and thus recording the temperature for the time of 
taming over. Exhibited by Messrs. Negretti and Zambra. 

49. Negretti and Zambra's Improved Frame Deep-sea Thermometer, with 

screw-fan and a4JU8tment by means of which the Thermometer can be 
set to turn over at any reqmired depth. 

Exhibitea by Messrs. Negretti and Zambra. 

50. Negretti and Zambra's Harine Thermometer for shallow depths. A 

turnover Thermometer is fitted into a wooden frame loaded with shot 
free to move from end to end of it. The instrument is buoyant in sea 
water. Exhibited by Messrs. Negretti and Zambra. 

51. Bet of six ThermometerSi in box, as supplied to ships. 

Exhibited by The Meteorological Council. 

52. IfA-rim^ m and M^'^^^^in Thermometers for ship's chronometer rooms. 

Exhibited by The Meteorological Council. 

L Earth, Well, &c.. Thermometers. 

53. Earth Thermometer with pointed wooden protector. 

Exhibited by L. Casella, F.R.Met.Soc. 

54. 8ymonB*S Earth Thermometers to lower into iron pipes and record tem- 

perature at 1 ft. and 2 ft. below the surface. 

Exhibited by L. Casella, F.R.MetSoc. 

55. Phillips^s MaTimnm Thermometer divided to 0°-l, and reading to 0°01. 

detected by outer glass tube. 

Exhibited by G. J. Symons, F.R.S., F.R.MetSoc. 

56. Bil^B Thermometer, used in the underground temperature experiments at 

Kentish Town, at a depth of 1,200 ft. below the surface. 

Exhibited by G. J. Symons, F.R S., F.R.Met.Soc. 

mw amis.— TOL. x. q 
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57. Well Thermometer in copper case. 

ExhiHied by L. Cajbella, F.R.MetSoc. 

58. Slow Aetion Thermometer for aacerUining the temperature of tlie earth 

or Bpriogs. Exhibited by MeBsrs. Nbgbbtti and Zambba. 

J, Thb^ombtbbs used fob Spbcial Pubfosbs. 

59. Appold'a Hygrometer. Exhibited by Thb Rotal Boctbt7. 

60. An Air Thermometer poised on OentreS) and having small cisterns of mer- 

cury at either end. The mercury in the cisterns is moved by the expansion 
or contraction of the confinea air more or less to either end, and so 
upsets the balance of the instrument as to join up an electrical circuit, 
and gives warnings of changes of temperature by rinnng a bell. 

Exhibited by O.K. Pbitchett. 

61. Wedgewood's Original Pyrometer. Exhibited by The Royal Societt. 

62. Nagretti and Zambra'a Turnover Thermometer. This in shape is like 

a siphon with parallel legs, having a continuous communication. The 
scale with the Thermometer is pivoted on a centre, and attached in a 

Serpendicular position to a simple clock movement, by which, at anv 
esired moment, the instrument turns once upon its centre, first bulb 
uppermost, a^d afterwards bulb downwards. Tins canaea the mercury, 
which was in the left-hand column, first to pass into the dUated siphon 
bend at the top, and thence into the right-hand tube, where it remains, 
indicating on a graduated scale the exact temperature mt the time it 
was turned over. Exhibited by Messrs. NEaBETTi and 21akbra. 

63. Negretti and Zambra*8 Turnover Dry and Wet Bulb Thermometer. 

Exhibited by Messrs. NEaBETTi and Zambba. 

64. Thirty-five Thermometers with constant Zero^ in case, together with 

certificates of verification. Exhibited by S. G. Denton, FJ^MetSoc 

65. Set of Thermometera with oonatant Zero for Heteondogioal pnrpoaes; 

consisting of dry and wet, maximum, minimum, black bulb tn vaeuo^ 
and grass minimum ; also two Standard Thermometera graduated to 
140^ and 220^ All these thermometers have the Kew corrections for 
scale errors etched at their respective places on the tubea. 

Exhibited by S. G. Denton, F.R.MetSoc 

66. Thermometre Fronde, in case for pocket. This thermometer ia arranged 

to be rapidly swung several times round the head by means of a silk 
cord, when it will be found to show almost the true temperatm« of the 
air. Exhibited by L. CaSELLA, F.R.Met.Soc. 

67. Original Centigrade Thennometer by Chiv-LuBsae. 

Exhibited by G. J. Symons, F.R.8., F.ILMet.Soc. 

68. M ax im u m and Minimum Thermometers used in Sir J. 0. Bo«*s 

Antarctic Expedition, 1839-48. 

Exhibited by J. J. BiCKS, F.R.Met.Soc. 

69. Spirit Thermometer graduated by Welsh for Belcher's Arctic Expedition 

of 1862. {Roy.Soc.ProcYL p. 183.) 

Exhibited by The Kew Committee. 

70. Spirit Thermometer nsed in H.M.S. Enterpriee, in Collinson's Arctic Ex- 

pedition, with true and maker's scales, showing difference <^ 28^ at 
—70**. Exhibited by The Kew CoMMrrrBB. 

71. Thermometer for Sledging Expeditions in the Arctic Regiona. 

Exhibited by THE Meteorolooical Cottncil. 

72. Two Low Bange Thermometers : (l) Mercurial, Newman No. 232, 

(2) Spirit^Newman No. 13. 

Exhibited by The METEOBOLoaxcAL Ck>UHcn». 
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73. WiB Range jy^n ^m q"! Thermomet6ri_grA^uated from — I0(f to + 115^ 

Exhibited by G. J. Symons, F.R.S., RRMetSoc. 

7^ KfB IlllBtUtioil Th6nil01lieten of yarions patterns. This Thermometer, 
fai which adrantage has been taken of the difference of capillary force 
and friction in two tnbes of difEerent capacity connected with the same 
bulb, was devised by Prof. Balfonr Stewart, to measure the sum of the 
flnetoations of temperatore. (See Roy. Soe, Proc, VIII. 1856-57, 
pp. 195-201.) Exhibited by The Kew Committee. 

75. Open Softle ThennOOieten ofied for Experiments : — (1). By Prof. Balfour 

Stewart, to repeat F^of. Forbes*s Experiments as to the tempera- 
tore of interior of a block of melting ice. (Stewart on Heat, p. 95.) 
(2) By Mr. Whipple to determine the effect of variation of Atmospheric 
pressure apon the melting point of ice. (3) To repeat Dr. Guthrie's 
6q)eriment8 as to the variability of melting point ; and (4) To compare 
melting points oCSnow, Block Ice, Rough Ice, and Distilled Water Ice. 

Exhibited by The Kew Committee. 

76. Begnaillt^S ApparatnSi used at the Kew Observatory, for determining 

tiie Boiling Point Exhibited by The Kew Committee. 

^' Welfllifs Portable Form of the same. 

Exhibited by The Kew Committee. 

79. ArUtraiy Scale Standard Thermometer, by Welsh. (Roy. Soe, Proc. 

VI. p. 178.) Exhibited by The Kew Committee. 

^' Sldrit Thermometer used Ixj ProC Faraday. 

Exhibited by The Kew Committee. 
K, Thebmometebs with various Forms of Bulbs, Scales, &c. 
*• Thermometers with Different Forms of Bulbs— Cylindrical, Flat, Hook, 

and Gridiron. Exhibited by L. Casella, F.R.Met.Soc. 

^^* Bet of Fourteen Delicate and other Thermometers used in experiments 

on the sensitiveness of Thermometers. 

Exhibited by G.J. Symons, F.R.8., F.R.Met.Soc. 

^' bottle Bulb Meronrial Thermometeri designed by Beckley. 

Exhibited by The Kew Committee. 

^' ^tkHafs Hollow Bottle Bulb Minimam Thermometer. 

Exhibited by G.J. Symons, F.R.S., F.R.MetSoc. 

^' ^Xieks's Hollow Cylinder Hinimnm Thermometer. 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

^^iftuoated IMriyiimiiin Thermometeri mounted on Ebonite. 

Exhibited by L. Casella, F.R.MetSoc. 

^' ^Sxtra Sensitiye Straightbnlb Mercurial Thermometer for Observations 

in Balloons. Exhibited by L. Casella, F.R.Met.Soc. 

^' ^i^ermometers with External Protecting Tubes. 

Exhibited by Messrs. Negretti and Zambka. 

^* ^3icks*s Grass Miiyiiwiiin Thermometer^ with ground joint to exclude 

moistnre. Exhibited by J. J. Hicks, F.R.Met.Soc. 

' 8et of Thermometers with Glass Shields over the divisions and figures, 

hermetically sealed at both ends: — Dry and Wet Bulbs, Maximum, 
Minimum, and Grass Minimum. 

Exhibited by J. J. Hicks, F.R.Met.Soc. 

^ermometers with Black Glass Bnlbs. Minimum in Jacket, Mercurial 
Minimam in Jacket, and Maximum on Ebony. 

Exhibited by L. Casella, F,R.Met.Soc, 
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91. Greenwood's Flooresoent Thermometer. 

ExtUhited by G. J. Symons, F.R.S., F.R.MetSoc. 

92. Pocket Thermometer with Fahrenheit and Centigrade Scales in ivory 

case. Exhibited by G. J. Symons, F.R.S., F.R.MetSoc. 

93. Thermometer with Fahrenheit^ Centigrade and Beanmnr Sealea. 

Exhibited by G. J. Symons, F.R.S., F.R.Met.Soc 

L. Miscellaneous THERMOMETBita. 

94. Diy and Wet Bnlb Thermometers. 

Exhibited by L. Casella, F.B.Met.Soc. 

96. Portable Dry and Wet Bulb Thermometersi in Pocket Case for Travellen. 

Exhibited by L . Casella, F.R.Met Soc. 

96. Hazimnm and Minimum Thermometers, Livingstone Pattern, In Pocket 

case for Travellers. Exhibited by L. Casella, F.R.MetSoc. 

97. Bath Thermometer in japanned case. 

Exhibited by G. J. Symons, F.R.S., F.R.MetSoc. 

98. German Thermometer. 

Exhibited by The Mbteoroloqical Council. 

99. Mountain Thermometers constructed by Welsh's Method. {Brit, Anoe. 

Report, 1856, p. 9). Exhibited by The Kew Committee. 

100. Hjrpsometer, ^or measuring height of mountains by the temperature of 

boiling water. Exhibited by L. Casella, F.R.Met.Soc 

101. Improved Legible Thermometer for indoor purposes, with a range of scale 

from 35° to 85^ The tube is filled with a black fluid, and the dark lines 
and figures at 50°, 60° and 70°, are brought slightly over the edge to 
allow the Thermometer to be read sideways. The bulb, which is a long 
cylindrical one, passes up at the back of the scale. 

Exhibited by R. H. C. Wilson. 

102. Clinical Thermometers : — (l) With the front made in the form of a lens 

to magnify the column of mercniy ten times. (2) ditto with hermeti- 
cally sealed shield over the divisions and figures. 

Exhibited by J. J. HiCKS, F.R.Met.Soc. 

103. Set of Cheap ThermometerSy ranging in price from 2id. to 10|d. 

Exhibited by G. J. Stmons. F.R.S., F.R.Met.Soc 

M. Thermometer Screens. 

104. Stevenson Thermometer Screen. 

Exhibiied by L. Casella, F.R.MetSoc. 

105. Modified Stevenson Thermometer Screen u recommended for use at 

the Society's Stations. 

Exhibited by Tele Rotal Meteoroloqical Socibit. 

106. Thermometer Screen for use on board Ship. 

Exhibited by The METEOROLOGICAL COUNCIL. 
N. New Instruments. 

107. Christensen's Electric ** Storm Signal " Barometer.— This Instrnment 

is constructed in order to give notice of any rapid fall of the barometer. 
It is a siphon barometer, and as the mercury rises in the short leg of 
the tube, it comes in contact with an adjustable metallic point, ana by 
completing an electric circuit, sets an electric bell ringing. 
A similar contrivance as fitted to Aneroids, is ^so exhibited. 

Exhibited by mwn. CnuiffSEXiSSH Si Co, 
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108. A poised Barometer adapted to register variations of atmosplicric 

pressure at any distance away from it by electrical appliances in con- 
nection with it : the record being effected by a point at the end of the 
tube striking periodically on an index-plate. 

Exhibited by G. E. Pritchett. 

109. Hildng and Surveying Aneroid, reading to one foot. The vernier scale 

18 moved by rack-work, and a lens on the outer circumference of the 
instrument facilitates the reading of minute quantities. 

Exhibited by Messrs. J. Davis & Son. 

110. Lowne's Short Leg Mercurial Barometer. 

Exhibited by The Meteorological Council. 

111. Differential Barometer. This has an elastic corrugated chamber similar 

to the vacuum box of an aneroid, and connected with this is a class 
tube with fine bore. The chamber is filled with a coloured fluid which 
is forced up the tube by the varying pressure oi the atmosphere. At 
the top end of the tube is a bulb, and by careful manipulation the air 
contamed in it is made to counteract the effect of the expansion oi the 
fluid in the chamber, thus rendering the barometer compensated for 
temperature. Exhibited by R. H. C. Wiijson. 

112. Baily's Integrating Anemometer. — This instrument resolves the velocity 

of the wind in the directions of the two adjacent cardinal points, and 
gives the time-integral for each of the cardinal points separately. 
There is a horizontal plate in which are four slits formine arms of a 
cross directed towards the cardinal points. A slider canrmg beneath 
it a wheel, whose plane is perpendicular to the North and South slits, 
moves in those slits, and a similar slider moves in the East and West 
slits. The sliders are connected by a bar. A rod to be connected with 
a vane descends over the centre of the cross, and an arm from the rod 
holds a pin in the centre of the bar. This arm is kept in the direction 
of the wind. The wheels rest on a horizontal disk, whose centre is 
beneath the centre of the cross, and which is to be revolved by 
Robinson's cups. The result is that each wheel revolves at a rate pro- 
portional to the resolved pai't of the wind in the direction of the corres- 
ponding slit. At each revolution of a wheel an electric current is made 
and broken, and an electric counter, with an indicator for each of the 
cardinal points, gives the reading of the instrument. 

Exhibited by W. Baily, M.A. 

113. Air Heter with electrical appliance) by means of which the velocity of 

air passing, e.g. in a mine or elsewhere, can be ascertained at any dis- 
tance away firom it. Exhibited by G. E. Pritchett. 

114. Universal Snnahine Becorderi with Prof. Stokes's zodiacal frame. 

Exhibited by C. Coppogk, F.R.Met.Soc. 

115. Whipple-Oasella Sunshine Recorder. — The instrument is universal, having 

divided latitude and diurnal circles, and thus can be easily set for any 
locality, and for any day in the year. 

Exhibited by L. Casella, F.RMet.Soc. 

116. New Form of Cload Mirror for rapidlv determining the direction from 

which clouds are travelling. Exhibited by W. F. Cory, F.R.Met.Soc. 

117. FogOange, and PhotOgraphSy showing it in position. (See Symons's 

Monthly Meteorological Magazine for 1883, p. 48.) 

Exhibited by G. W. Obmerod, F.R.Met.Soc. 

113. Bvohanan's Piesometer for Deep Sea soundings. 

Exhibited by L. Casella, F.R MetSoc. 
0. Drawings, Photooraphs, &c. 
119. D38cription with Engraving of Oalton's Thermometer Testing 

Apparatus now employed at the Kew Observatory. 

Exhibited by The K£W Committee. 
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120. Photopraphfly showing the different forms of Thermometer S<sreen8 used in 

the Strathfield Turgiss Experiments, 1869. 

EzhOnUd by 6. J. Stmons, F JLS^ F JLMetSoe 

121. PhotograpliB of Thermometer Sereens «t the Kew ObserTatoiy.- 

Thermograph ; Wild ; Stevenson ; and De La Roe. 

Exhibited by The Kew GoioaTrBB 

122. Set of Photographs of the Bqral Obeervatocy, Oreenwieh. (1871.) 

EzhibUed by W. Marriott, FJK.Met.8oe 

123. Set of Seven Photographs and Map, showing the poaitioo of ftn 

Observatory on the Pic dn Midi de Bagndres (9,439 fL above sea level] 
and the surroonding country. 

Exkdnied by G. J. Stmons, F Ji.S., F.R.MetSoe 

124. Thermograms obtained at the Kew Observatonr showing (a) Sadden fall oi 

12° ; (6) Sudden fall of 12^ ; (e) Minimum daily range, TT'b ; (d 
Maiimom daily range, 27"^) Exk&iied by The Kew Committee 



125. Comparatiye CnrTes from the Biehard and Kew Thermographs- 

Exhibited by The Kew Committeb 

126. Plate showing fifteen difllBrent Scales of Thermometers^ from Dr. G. 

Martinets Essays on the construction and graduation of thermometers 
1792. Exhibited by G. J. Symons, F.R.S., F.iLMetSoc 

127. Fif^ oolonred Sketches of Skies, Ctonds» Ac, taken during 1883 and 

1884. Thirty-six of these drawings represent the chromatic effects oi 
the "recent celestial phenomena" foreglows, afterglows, &c. oi 
November and December, 1883. 

Exhibited by J. S. Dyason, FJl.Met.Soc 

128. Three Sketches of the After-Glow in November, 1883, by Miss Lecky 

Exhibited 6y R. J. Lecky, F.R.Met.Soe 

129. Snnshine Diagrams, 1882 and 1883, for Aspley Guise. 

Exhibited Ay R. J. Lecky, F.RMet.Soc 

130. Diagram of Diurnal Inequalities of the Barometer at Twenty-thre< 

places in various parts of the world 

Exhibited byF. A. Bellamy, F.R.MetSoe 

131. Diagram for showing daily Meteorological changes for several years. 

Exhibited by G. BabTON 



April 16th, 1884. 

Ordinary Meeting. 

John Knox Laughton, M.A., F.RA.S., Vice-President, in the Chair. 

James Young Davidson, Nagpur, Central Provinces, India; and 
Thomas Wright, Egremont Villa, Leicester Road^ New Bamet, 
were bidloted for and duly elected Fellows of the Society. 

The following Papers were read :^ * 

"On the Origin and Course op the Squall which capsized H«M.S 
"EuRYDiCE," March 24th, 1878. By the Hon. Ralph Abebcromby 
F.R.Met.Soc. (p. 172.) 

" Waterspouts and their Formation.** By Capt. J. W. C. Martyr. 

* On a coasting voyage between East London and Port Elizabeth — ports in thi 
Cape Colony*-->a Waterspout wats observed from its very commencement to it 
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final collapse, and in the following lines I have endeavoured to give a description 
of it. 

The whole phenomena occurred so close to the ship that I can vouch for the 
aeeuracy and minuteness of what I saw, and the results written down a few 
miniitea after, while it still remained vivid in my mind. 

About 5 p.m. on December 7th, 1883, off Padrone Point, which is about thirty- 
five miles to the East and North of Port Elizabeth, while keeping the morning 
watch on the bridge of the Spartan^ I observed an unusual agitation on the sea, 
ahontr three points on the starboard bow, and not more than half-a-mile off, over 
which hung a very heavy and black nimbus, from which heavy rain appeared to 
be descending, but which, through my binocular, I saw was ascending in spiral 
corves revolving from right to left to the cloud. The influence of this whirlwind 
extended over a circle, the diameter of which was about 100 yards, that is, when it 
was about a quarter of a mile off, and about eieht miles from the land by which I 
judged its size. The sea seemed to heap itself up in the centre, and the circum- 
ference of the circle, in which the sea continued to be drawn up in much heavier 
ipray, to contract. The phenomena at this time being right abeam and only 
sbout 200 yards off, were seen very plainly. The uprising spray got now so dense 
that it appeared more like a column. Tne cloud right above seemed to me, and 
in the only way which I can describe it, to resemble a handkerchief full of water, 
held by the four comers, the waters forcing the middle down, but with a heaving 
sort of motion, as if the handkerchief was being stretched and having its centre 
lifted. Towards this centre now the sea column rose, and suddenfy joined at 
the moment when the cloud seemed receding from it, and it formed a Waterspout. 
It only lasted two minutes, when it coUapsed. I had been wiutching this 
wonderful sight so intensely that I seemed to feel and see how it was made. 

'*TuE Weather Forecasts for October, November and December, 
1893." By CuTHBERT E. Peek, M.A., F.R.MetSoc. (p. 183.) 

'* On certain Effects which may have been produced in the Atmos- 
phere BY Floating Particles of Volcanic Matter from the Eruptions 
of Krakatoa and Mount St. Augustin." By William F. Stanley, 
F.R.MetSoc., F.G.S. (p. 187.) 



CORRESPONDENCE AND NOTES. 
Atlantic Weather Maps. 



An early suggestion of Atlantic Weather Maps is conveyed in the following 
extract from a letter from Sir Francis Beaufort to Sir Edward (then Capt.) 
Sabine : — 

" Admiralty, September 11th, 1833. 

** Dear Sir, 

*' The sudden and large change in the diurnal variation which you 
mention is a curious circumstance, — and not less so that our last disastrous 
storm should not have extended to Limerick. It would be very interesting to 
trace the limits and the curvilinear course of some of our gales. 

** In the dreadful storm of 1826 (I think), which was South-west in the Channel, 
ind lined the coast between Start Puint and Land*8 End with thirty-three 
ivrecks, I was at Holyhead, where the wind was all that night at North-east, 
uid blowing equally strong. 

** I have often intended, if I could ever have found a week*8 leisure, to take all 
the journals that could be found in the Office fur some years of the last . war, 
irhen the seas were covered with our ships, and make a series of charts showing 
;he direction of the wind across the Atlantic, &c. for certain hours through the 
day. 

" Yours very truly, 

"F. Beaufort.** 



\ 
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Rainfall in South Austraua. 

Mr. C. Todd, in his Report for 1881, gives the following account of the dis- 
tribution of rain over the whole of the colony of South Australia : — 

** The tropical rains on the North coast prevail during the summer months^ 
commencing generally towards the end of October or beginning of Noyember^ 
and lasting until April, little or none falling during the intermediate months. 
These tropical rains extend more or less across the interior down to, or even 
south of, tne Peak Hat. 28*^), but fall off considerably south of Daly Waters 
(lat. 16^ 15') ; this, nowever, varies greatly in different years, according to the 
force and Southerly dip of the North-west monsoon. In some cases hemyj 
thunderstorms and torrential rain extend over nearly the whole of the interior, 
and in other years the rainfall is heavy for only a few hundred miloa fiom the 
North coast, and the country, especially south of the Tropics, down even to the 
head of Spencer^s Gulf, is exposed to long and severe drought. On the othei' 
hand, the winter rains occasionally extend well up into the interior, sometimes' 
reaching or passing the centre of the continent. This, perhaps, is mor> 
especiauy the case when the centre of a cyclonic disturbance passes to th» 
North of Adelaide from West to East ; and also when cyclonic disturbances in 
Queensland, or on the East coast, have their western quadrant extendin^^ well 
into the central regions of the continent, and the northern pastoral districts o^ 
South Australia. But most of our disturbances have their centre South of th^ 
continent, their path being roughly parallel to the coast-line, so that as a ml^ 
our winter rains thin off and become uncertain about 100 miles North of the hea& 
of Spencer^s Gulf, and are heavy North of the gulf only, along or near th». 
Flinaers Range. The area of minimum rainfall extends from the Ghrea^ 
Australian Bight to Port Augusta, at the head of Spencer's Gulf, northwards np 
Lake Torrens and Lake Eyre, and again over the plains to the East of th^ 
Flinders Range, up to about lat. 25°, reaching on either side to within perhaps 
a few hundred iniles of the East and West coasts ; but the runs on the East eoas^ 
penetrate farther inland. All south of this, and for some distance northwards 
along and in the immediate neighbourhood of the Flinders Range, we nsually 
have good winter rains, but uncertain summer rains — the latter being heavier 
and more frequent over the northern limits of this region, where they bear a 
large ratio to the total fall during the year, thus — 

" At Warcowie the mean annual rainfall from ten years^ records is 12*649 ins., 
of which 4*942 ins. fall during the five summer months, and 7*707 ins. in the 
winter and spring, or wheat-growing months. 

" At Mattawarrungalla the mean annual rainfall from fourteen years' records 
is 11*514 ins., of which 4*961 ins. fall during the five summer months, aod 
6*553 ins. during the remaining seven months. 

" At Clare, the annual rainfall is 24*496 ins., of which 5*589 ins. fall in the 
summer, and 18*907 ins. in the winter and spring. 

*< On the Adelaide Plains (represented by Adelaide), with an average rainfall 
of 20*439 ins., 4*659 ins. falls in summer and 15*780 ins. are accounted for in the 
wheat-growing months. 

** On the Mount Lofty Range we have at Gumeracha a mean annual rainfall 
of 32*815 ins., of which the summer contributes 6*498 ins., leaving 26*317 ins. for 
the wheat-growing months ; and at Mount Barker, where the annnal rainfall, 
taking twenty-one years, is 29*423 ins., the summer fall is 5*941 ins., and the 
winter 23*482 ins. 

'' In the South-east the greatest rainfall is around Mount Gambier, where the 
average from twenty-one years' records is 31*671 ins., of which 7*882 ins. fall in 
the five summer months, and 23*789 ins. in the winter and spring months. 
North of Mount Gambier the rainfall gradually diminishes, but is fairly plent^ul, 
and the winter rains up to bevond Border Town are between seven and eight 
tenths of the fall for the whole year. 

** East of the Mount Lofty Ranges and along the valley of the Murray the 
rainfall diminishes, and the winter rains, especi^ly along the Murray, are scant. 
Thus at Blanchetown the rainfall is 12*840 ins., of which 4*445 ins. falls in the 
summer, and 8*395 ins. in the winter ; and at Wentworth the fall is 12*977 ins., 
of which 5*268 ins. represents the summer rains, and 7*709 ins. the winter— or 
less than six-tenths of the year*s rainfall. 

" These are facts which deserve careful consideration in extending the area of 
apiculture.*' 
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RECENT PUBLICATIONS. 

k Babomstbb Manual fob the Use of Seamen. Issued by the Authority 
of the Meteorological Council. Official, No. 61. 8vo. 1884. 41pp. 
and 2 plates. 

This work gives a description of the barometer, with instructions for its manage- 
nent, method of reading, &c. The distribution of mean barometric pressure over 
Jie globe is shown bv isobaric charts for January and July. After a brief 
lotice of the periodical and non-periodical variations of pressure, and the causes 
vhich determme the force and airection of the wind, an account is given of the 
prevailing winds at various seasons over difEerent parts of the globe, the winds 
ind storms of the Temperate zones, and Tropical storms. The work concludes 
prtth some practical rules for seamen in tropical cyclones. 

Ambbioan Journal of Science. Vol. XXVIU. July 1884. 8vo. 

Contains: — Contributions to Meteorology, by Prof. E. Loomis. Twentieth 
Paper (29 pp. and 2 plates). In this article the author deals with the question 
[>f the reduction of barometric observations to sea-level. Having reduced to 
sea-level by the various formulae the observations made at the summit and base 
Df several high mountains under different conditions of weather. Prof. Loomis 
concludes that it is utterly homeless to discover a formula which shall exactly 
represent the barometric reduction to sea-level at all pressures and temperatures, 
imless the formula takes account of these dissimilar movements in the upper and 
lower strata of the atmosphere ; and since these movements are greatly modified 
by the obstruction of the mountains upon which the observations are made, and 
therefore vary with the locality, such an attempt seems a hopeless undertaking. 

Annuaibb de la SocrftTJ: M^t^obolooique de Fbance. Vol. XXXI. 
November-December 188&. 4to. 

Contains : — Note snr Tannonce des crues de TEpte par les observations de la 
pUiic k Groumay et k Forges, par M. Gbupil (3 pp.).--Observations faites k Marlv- 
le-Roi, de Mai k fin Septembre 1883, sur les courants telluriques, par (i. 
Raymond (13 pp.V — Note sur le mistral, par P. Coeurdevache (2 pp.) . — Sur la 
variation diume ae la force du vent, par £. Hamberg (5 pp.). 

Beitb^ob zob PhXnologie. Yon Dr. Eoon Ihne und Dr. Hebmann 
Hoffmann. 8vo. 178 pp. 1884. 

This work is divided into two parts. The first part gives a detailed list of 
various publications dealing with the flowering of plants ; the second, a list of 
observations on special plants Tsome 40 species) taken durine the years 1877 
to 1882 at various stations, ana contributed to the Professors by the Observers. 
The first part was formed by Professor Ihne, when studying the subject with a 
view to forming charts of plant-flowering for Europe generally. The list is 
arranged under the countries of Europe ; and there is also given a short account 
of the phenologicfd work done, and the publications issued in each country. The 
notices of observations are scattered over a variety of works, and the author 
numbers 196, consisting of Reports of Botanical Societies and similar publications. 
Great trouble has been taken to make this list complete, but from the fact that 
some of ^e notices have been extracted fi*5m works the titles of which would 
not be any guide to their containing such notices, it is very probable that tlie 
list may hereafter be added to. At the same time, it must be admitted that the 
work supplies a very great want, and will be most useful to those who wish to 
work up the subject from the original sources. The index consists of (1) a list 
of all stations at which observations have been taken, the stations being arranged 
alphabetically under the countries in which they occur, and are 1926 in number ; 
and (2) an alphabetical list of all the above-mentioned stations, with the ye^urs 
daring which observations have been taken there, as well as a reference to the 
works in which they are published. 

The second part of the work contains the records of the observations on the 
plants given in the list, which has been extensively published in tiiis country. 
The list differs essentially from that issued by the Royal Meteorological Society 
in containing many cultivated plants, especially trees. 
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<ETIN DE LA AcAD£MU NaCIONAL DB CiEMCOAS KN CrOBDOBA (BepobUcik 

Argentina). Tomo YI. fintrega la. 8vo. 1884. 

rhifl part is entirely devoted to a Paper by Oscar Doering on the dinmal 

nations of Temperature at Bahia Blanca (156 pp.). The discussion is based 

1 the observations made during the twenty-one years 1860-1880, by 8r. D. 

elipe Caronti, and published in 1 omo 11. of the Anales de la Qfieina MeteorddgieO' 

Irgentina. The author discusses the daily range of temperature during the 

tbove period, and gives the mean result as 8°'0. Tables are given ahowing the 

daily increase or decrease for each month, and also the connection between the 

daily changes of temperature with those of pressure, moisture, cloudineaa, and 

wind-force, with the probability per 1,000 cases of the rise or fall of temperature 

being accompanied by changes in the other meteorological conditiona. 

BOLETIN DB LA SoCIEDAD GeOORAfIGA DB MaDEID. Vol. XYI. NoB. 8-4^ 

March and April 1884. 8yo. 

Contains: — Kesefia Geol6gica de la Frovincia de Valencia, por D. Juata 
Vilanova (22 pp.). Chapter 111. is devoted to the climatology of the Proyinee, 
and the author gives tables of the results of meteorological observationa made at 
Castellon during the years 1882 and 1883. The following are the chief reaolt* 
for each year : — 

Barometric Temperature n«<«.f.ii Knmber of 

Pressure. Highest. Lowest. Mean. Aamiau. BainjDaja 

ins. o o o hii. 

1882 30*066 100-6 36-7 67*8 75-62 64 

1883 29-977 977 365 617 18-06 63 

CXEL BT TbBRB, REyiTE POPULAIBB D^ASTBOMOMIB, DB MAtAoBOLOGIB, XT OH 

Physiqxtb du Globe. Vol. Y., Nos. 5-10. May to July 1884. 8yo. 

The principal meteorological articles are : — Peut-on provoquer la chute de la 
pluie (1 1 pp.). — L*Aurore et le Cr^puscule, par S. Li^ange (12 pp.).— L*Aio-en- 
Ciel (7 pp.). — Les luenrs cr6pnsculaires, par L. Mahillon (6 pp.). — lie Climat du 
Congo, par A. Von Danckelman (15 pp. and plate). 

COMMUiaGATIONB FBOM THE InTEBNATIONAL PoULB CoiOIISSIOM. Fifth Ptal 

4to. 1884. 

The chief Paper in this part is Dr. Ekholm's report on the Swediah Expedition 
to Spitzbergen, 1882-83. Meteorological observations were made at eyery hour 
from August 15th, 1882, to August 23rd, 1883. The mean resnlta were:— 
barometric pressure 29*555 ins. ; temperature 20^8 ; amount o£ cloud 6*9 ; taUl 
rdbfidl 7*23 ins. ; number of rainy days 124. 

Dab WbTTBB. METBOBOLOaiSOHBMoNATSOHBlFT FiJB GbBILDBTB AXiLBBSTXBD& 

HeraoBgegeben yon Dr. B. Assmamn. No. 8, Jane 1884. 8yo. 

Ck>ntain8: — Ueber locale Wetterprognose, von Prof. R. BSmatein g pp.V — 
Zur Erklarung des braunrothen Ringes um die Sonne, yon Prof. Kieaaung 
(4 pp.).— Uebersicht ilber die Witterung des M&rz 1884 in Central-Eoropa (3 pp.). 

How TO FOBETELL THE WeATHEB WITH THE POGKBT SfBOTBOSOOFB. Bj 

F. W. CoBT, M.B.C.S., F.B.Met.Soo. 8yo. 86 pp. 1884. 

The author begins by giving an account of the various daasea of h^grometerii 
. and then describes the ** Kainband Spectroscope,'* and explains how it ahoald be 
used. The principal rainband is situated on the red side of the D lines, inyolying 
them, and at times increasing or decreasing in intensity, and approach&ig or 
receding from the c line according to the nearness or onanti^ of ilud; In 
spectroscopes of small dispersion, it exhibits itself as a dark shadmg ; in hmAr 
instruments this band will be split .up into a quantity of fine black Tines. This 
band has great variations in its appearance — at one time being narrow and con- 
densed, or broad and extended '^ at other tilpes almost unifo^ in darimeaa, or 
rapidly shading off, or exhibiting itself as two dark lines to the red aide of D, 
with one bright interval frequently between them and another hi the space 
between them, the more refrangible towards the' green and d. When they are 
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itrong and well-marked, they may certainly bo taken as indicative of heavy rain. 
h. UuckneBS and darkness about the D lines alone must not be considered as a 
reliable rain prognostic. 

FOUBNAL AND PBOOSEDINaS OF THE BoTAL SoGIBTY OF NsW SoUTH WaLES. 

1882, Vol. XVI. 8vo. 1888. 

Contains: — ^Anniversary Address, by H. C. Russell, President (30 pp.). In 
Jie latter part of his Address, Mr. Kussell introduces some considerations towards 
forming a correct opinion as to the possibility of producing rain artificially. — 
Tropical Rains, by H. C. RasseU (8 pp. and 6 maps). This is an investigation into 
the very heavy rainfall which occurred in New South Wales in February 1882. 

IfBTEOBOIiOOIOAL ObBSBVATIONS MADE AT THE ADELAIDE ObSEBVATOBT AND 

OTHBB Plages in South Austbalu and the Nobthern Tebbitoby 
DUBiNa THE Yeab 1881, under the direction of Ghablbs Todd, G.M.G., 
F.B.A.S. Folio. 850 pp. 1884. 

In addition to the usual interesting information given in these annual reports. 
thia Yolume contains an account of the proceedings of the second Meteorological 
Conference held at Melbourne in April 1881, at which sever^ valuable reports 
were presented, and resolutions adopted for securing uniformity of observation, 
&c. tnrooghout Australia and New Zealand. 

Pbgcebdinos of the Manchesteb Litebaby and PmLOSOPmOAL SOCIETT. 
VoLXXn. Session 1882-88. 8vo. 1888. 

Contuns :— On a fresh determination of the freezing point in a sensitive ther- 
mometer, by Dr. J. P. Joule (1 p.V — Remarks on the simultaneous variations of 
the barometer recorded by the late John Allan Broun, by Prof. B. Stewart 
(2 pp.).*— Observations made at St Moritz in the winter 1882-3, by A. W. 
Waters (17 pp.). 

Pbocbedings of the Boyal Society. Vol. XXXVI. Nos. 280-281. 1884. 
8vo. 

Contains : — On a method of tracing periodicities in a series of observations 
when the periods are unknown, bv V. N. Nene (43 pp. and plate). This is an 
investigation of a new method which will enable us to find out the period of an 
unknown inequality, and thence the inequality itself, firom a series of observa- 
tions — such as magneticaly meteorological, or astronomical — when they are of a 
periodic nature. 

Bbvobt of the Fifty-thibd MEETiNa OF THE Bbitish Association fob the 
Advanobment of S<nENCB, held at Sonthport in September 1888. 8vo. 
1884* 

Among the meteorological papers read at this Meeting and printed in abstract 
in the Report were the tollowmg : — Report of the Committee on underground 
temperature (4jpp.). — On the heat of the sunshine at the Kew Observatory, as 
registered by Campbell*s method, by Profs. H. E. Roscoe and B. Stewart (4 pp.). 
—-Description of a marine anemometer by Dr. W. G. Black CI p.). — On a 
method for measuring the height of the Clouds, by Prof. Lfiroth (1 p^. — Report 
on the circulation of the underground waters in the permeable formations of 
fincland, and the quality and quantity of the waters supplied to various towns 
and districts firom these' formations (13 pp.).— On the influence of barometric 
pro s a nre on the discharge of water from springs, by Baldwin Latham (1 p.). 

SiaiiAL Sbbvigb Notes, No. IX. Weatheb Pbovebbs. Prepared by 
Lieut. H. H. C. Dunwoodt. 8vo. 1888. 148 pp. and map. 

Tins contains an interesting collection of popular weather proverbs, prognos- 
tics, &c in use in the United States, and also among the Zuni Indians of New 
Mexico. Messrs. Abercromby and Marriotf s paper, *' Popular Weather Prog- 
nostics,** read before this Societv on December 20th, 1882, is printed in full, 
together with the discussion. Tne author nves the instrumental and otiier locid 
inmcations of approaching storms, compiled from reports made to the Chief- 
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Signal Officer by observers of the Signal Service, U.S.A., and also the quaj- 
rants from which winds are most likely to be followed by rain or snow in the 
several districts of the United States. 

Sthons*s Monthly Meteobolooical Magazine. Vol. XIX. Nob. 220-222. 
May to July 1884. 8vo. 

The chief articles are : — The Great English Earthquake (14 pp. and two 
maps). This is an account of the earthquake which occurred near Colchester tt 
9.17 a.m. on April 22nd. — Easter at the Sorbonne (4 pp.). — A heavy Indian 
rainfall and its result (1 p.). — On the absence of dew beneatib a cloadlesa noc- 
turnal sky, by C. Tomlinson, F.R.S. (2 pp.Vr— On hygrometry, by J. Jamin 
(4 pp.). — Severe thunderstorms, by the Rev. W. C. Ley (2 pp.). 

The Alpine Winteb Cube : with Notes on Davos Platz, Wiesen, Si 
Moritz, and the Maloja. By A. T. Tuokbb Wise, M.D., L.B.G.P. 
8vo. 1884. 108 pp. and map. 

The author gives a resum6 of his studies in the mountain health resorts of the 
Grisons, and includes winter observations of the Maloja Plateau, in the Upper 
Engadine. The intention in tliis volume is to exhibit the remarkable curative 
and health-giving properties of Alpine climate in their true lig^t without 
exaggeration, or an omission of those minor, details termed ** drawbacks," so 
necessary to be portrayed in the consideration of any foreign or home healdi- 
resort. 

The Monthly Weatheb Repobt of the Meteobolooigaii Office fob 
Januaby 1884. Published by the Authority of the Meteorolo^cal 
Council. Official, No. 62. 4to. 1884. 

This is a new publication of the Meteorological Office, and is arranged in the 
following order : — Section I. General summaiy for the month. II. Table of 
cyclonic storms. 111. Remarks for January, ft also contains a summary of the 
observations made at the telegraphic reporting stations in the British Islands, 
with wind and weather charts ; ana the storm tracks for the month. 

Tbansaotions and Pboceedinos of the New Zealand Institute, 1888. 
Vol. XVI. 4to. 1884. 

Contains notes by Dr. Hector on the following subjects : — Remarks on Tidal 
Waves ; on the earthquake disturbances in the Ocean ; on oscillations oi the 
barograph and celestial glows, and their connection with the recent tidal disturb- 
ances; and on sunset glows. 

Tbansaotions of the Hebtfobdshibb Natubal Histoby Society and Field 
Club. Vol. U. Parts 7-9. December 1888— May 1884. Bvo. 

Contains : — Report on the rainfall in Hertfordshire in 1882, by the Rev. C. W. - 
Harvey (6 pp.). — Meteorological observations taken at Throcking, during the •« 
year 1882, by the Rev. C. W. Harvey (8 pp.). 

Zeitschbift deb Ostebbeiohisohen Gesellsohaft fub Metxos<m<ogie. . 
Redigiit von Pr. J. Hann. XIX Band. May to July 1884. Bvo. 

Contains : — Messungen der Sonnenwarme, von O. Frolich (14 pp.). The^^ 
author describes his apjparatus and methods for the measurement of solar heat^.^ 
Bciitrage zur Klimatologie der griechischen Halbinsel, von J. Partsch ^6 pp.).^ 4 
This paper, which is the iirst of a series on the climate of Greece, is aevotedE» 
to a dibcussion of the climate of Corfu. — Einige Tafeln zur Berechnnngde^ ^ 
Wasserdampfgehidtes der Atmosphare, von Dr. J. Hann (7 pp.). To th^ ^ 
new edition of Jelinek's AnleUuny zu, meteorologiaehen aeobachiungen Di 
Hann has added some tables which are very useful in the case of barometrict 
reductions ; and of these he gives explanations with examples and proofs, froi 
which it appears that the variations in the hy^metrical condition of t^ 
atmosphere are not nearly as important in their influence on barometric 
reductions as those of temperature. — Ueber die Isobarent3rpen in Italien ui 
die Wetterprognosen, von Prof. P. Busin (4 pp.). The author has analysed tl 
Italian Weather lieports for 2^ years, and grouped them under the 
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ABtieydoiie, Neutral, and Cyclone. He finds that the types have a definite 
tendsncy to succeed each other according to ascertainable roles. — Das Klima von 
Mfinchen, nach "Dr. C. Lang (6 pp.). — Ueber die Bildong von Mittelwerthen bei 
der relitiTen Fenchtigkeit, yon K. Weihrauch (9 pp.). The author proposes 
to emploj instead of the ordinaiy arithmetic mean the fraction whose numerator 
ind denominator are respectively the sum of the numerators and denominators 
of the several fractions representmg the relative humidity at the ^ven tempera- 
ture.— Beitrig mr Frage der Bewegungsursacheu der Depressionen, von M. 
M^er (4 pp.). The author discusses the efiect of the motion of the air in 

Sekmesnpon ueir movements over the earth*s surface. The resultant motion is 
ovn to depend on the difference between the deviating effect of terrestrial 
rotation which caoses the cyclone to move Westwards and the upper current 
depending on the temperature gradient between the equator and the pole, which 
makeiit move Eastwards. Near the equator the former predominates and the 
cjdone moves Westward. Near the pole the latter factor is greatest and the 
mlone moves Eastwards. — Marchi : Untersuchungen fiber die mathematische 
Theorie der Winde (8 pp.). — Die merkwurdigen Dammerunsserscheinungen des 
Herbetes nnd Winters 1883-84, von O. Jesse (7 pp.). The author replies to 
Dr. Hann*s remarks on remarkable sunsets, which were directed to pomt out 
the difficulty of connecting them with volcanic outbursts, and urges his strong 
opinion that such a connection does exist. — Zur *<£i8manner"-^age (6 pp.). 
Dr. K5ppen criticises Dr. Billwiller's statement that the cold days in May nave 
no real existence. Dr. Hann in his turn replies to Dr Koppen, and Dr. 
Boys Ballot also joins in the discussion. The two last-named writers are 
not favourable to the cold period theory. — Sonnenschein im Jahre 1882, von 
Dr. J. If. Pemter (6 pp.). This is a aiscussion of all the sunshine results 
of which the hourly tabulations have been published, viz. St. Petersburg, 
Stonyhnrst. Magdeburg, Vienna, Toronto, Woodstock, and Sydney ^Canada), 
^la, and Allahabad. The author proposes that the publication of results should 
he in hours and tenths, and that the daily and monthly sums for the hours, not 
means for the hours, should be given. He considers that he has discovered that 
continental stations have in summer less sunshine in the afternoon than in the 
forenoon, and in winter the reverse. The coast stations have most sunshine in 
^e afternoon all the year round. — Einige neuere Resultate der meteorologischen 
BeobachtuDgen anf dem Obirgipfel, von Dr. J. M. Pemter (5 pp.). 
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MEMORANDUM ON 



CLIMATOLOGICAL OBSERVATIONS 



AND TUEIR 



RELATION TO PUBLIC HEALTH. 



The iutimat^} relations that exist between Meteorological changes 
and Health have attracted the attention of mankind for many ages, 
although the precise extent of their etfects was in earlier times but 
little known. Much greater influence has l)een attributed to them 
in the production of plagues and other diseases spreading over a 
large extent of country than modem inquiry will support ; and it is 
only in comparatively recent times, when accurate records of deaths 
have been kept, and correct meteorological observations made, that 
Uieir true effects have been more nearly ascertained. Numerous 
books and papers have been writt<;n by statisticians on the relations 
between Health and Temperature, Humidity, prevailing Winds, and 
amount of liainfall of a whole coimtry or of particular localities : 
and it is in the hope of fostering a regular record of observations at 
numerous places, that the lioyal Meteorological Society exhibits the 
ecjuipment necessary for what is kno^^ii as a *' Climatological Station.'' 

The necessary instruments are : — A Dry and a Wet bulb, a 
Maximum and a Minimum Thermometer, which are placed in one of 
the Society's Thermometer Screens, with their bulbs four feet above 
grass. This screen is a modification of the well-kuo\Mi Stevenson 
screen, and is believed to give fairly satisfactory results in even 
unfavourable positions, whilst the observed differences between it 
and other accepted screens are but slight. In addition, there is a 
5 inch Rain-gauge, tlie top of which is placed one foot above the 
ground. These instruments are observed once daily, viz. at 9 a.m. 

A Sonshine Recorder is also exhibited, which, although not included 
in the ordinar}' equipment of a Climatological Station, would be a 



valuable addition thereto, because the amount of sunshine in any 
given locality is a very important consideration in choosing a 
residence for invalids, and even for persons ez\joying good healtii. 
It will be noted that a Barometer does not form part of the equipment, 
as this is not a necessary instrument for ascertaining the climate of 
any particular place, though a desirable addition if the observer 
thinks proper to procure one and does not object to the cost. 

By these instruments, observed daily for a number of years, the 
highest, lowest, and mean temperatures of a locality can be ascertained, 
the ** relative humidity " (complete saturation of the air being 
represented by 100), the number of rainy days, and the total 
rainfall. For health purposes, as well as for the treatment of 
disease, the mean temperature of a place is not the only, or e^fea 
chief, thing to be known, as the highest and lowest readings, 
as well as the range of temperature, must be taken into considen- 
tion in determining the most suitable climate for the residence of 
persons afflicted with, or having a tendency to, any special disease. 
The relative humidity is also of great importance, as dry air agrees 
with some persons, whilst damp (moist) air is more suitable for 
others. The effects of moisture on healthy and on diseased persons 
vary very much according to the temperature. 

The Royal Meteorological Society receives returns of observations 
made with accurate and verified instruments at 82 stations, which 
are regularly inspected by the Assistant Secretary. The monthly 
results from these stations are published quarterly in the Meteoro- 
logical Record, The Society is always ready to give all information 
to any one purposing to establish a station, whether he is a Fellow 
or not. 

On the walls of the Meteorological Section of the Exhibition will be 
found a number of diagrams prepared by the Society, affording 
important meteorological information, tind illustrating the inflnenee 
of meteorological phenomena on the health and well-being of man. 

The Meteorological Office exhibits diagrams showing the accnmu* 
lated Temperature, Haini'all, and Hours of Bright Sunshine since 
the Ist of January, in eoveral districts of the United Kingdom. These 




diagrams will be corrected weekly, so as to show the character of the 
present season. The complete eunres for the year 1881 are given 
on the diagram for the purposes of comparison. 

Although the barometer is not a necessary instrument for 
ascertaining the climate of any particular place, it must not 
be supposed that it is an unimportant instrument; on the con- 
trary, it is of the greatest value in tracing the track of storms, 
in forecasting weather, and in other ways ; but it is not required 
at every small station, because variations in atmospheric pressure 
are nearly similar over a large area, and there are already a sufficient 
number of stations in this country at which barometers are to be 
found. There is also another reason, viz. that variations in the 
barometric readings at any one place do not apparently exert much 
direct influence upon health. A diminution in atmospheric pressure, 
sooh as is met with in balloons and upon very elevated plains and 
high mountains, necessitates a closely corresponding increase in the 
balk of air inspired in a given time, and consequently exerts great in- 
flnence upon healthy and diseased persons. Thus at the present time 
many persons suffering from consumption are sent to Davos Platz and 
other elevated Alpiue places in winter, partly to inspire a dry and 
an attenuated atmosphere. lioss of sight, hearing, and the power of 
moving were experienced by Mr. Glaisher during a high balloon 
ascent (probably to the height of about 86,000 feet) ; but it is 
certain that these effects were caused simply, or chiefly, by 
diminished pressure. 

The extremes of temperature which man can sustain, if he have 
proper and sufficient clothing and food, are very great. In the 
Arctic regions a temperature of— 70^ Fahrenheit, i.e. more than one 
hundred degrees below freezing point, can be borne without danger to 
health, although the cold is sufficient to convert mercury into a solid 
mass and to freeze petroleum. On the other hand, man has lived 
in the interior of Australia at a temperature of 120" Fahrenheit, or 
nearly 90° above freezing point ; so that he can live and be in good 
health within a range of nearly 200° Fahrenheit, which, as far as 
is known, no other animal can do. Fat foods, suitable clothing and 
dwellings, enable man to live in cold climates ; whilst in warm 
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climaios evaporation from the skin and lungs cools the body and 
keeps do^n the temperature of the blood below the point at which 
the continuation of life becomes impossible. 

In a Paper read before the Royal Meteorological Society in 1862, 
and published in Vol. I. of its Proceedings ^ Dr. Tripe showed that 
25*8 per cent, of all the deaths in London in 1859-61 from in- 
flammatory diseases of the lungs occurred when the mean weekly 
temperature was below 85^ ; 17*8 per cent, when the moan weekly 
temperature was between 85^ and 40^ ; 14*8 per cent, when between 
40^ and 45° ; whilst the mortality only equalled 4*5 per cent, when 
the temperature was between 66° and 70°. The mortality from 
diarrhcea was sho^n to be only 9*2 per cent, of the total number of 
deaths from this cause, at mean weekly temperatures below 55^ 
(which includes a large proportion of the whole year) ; whiW 
between 60° and 65°, it was 18*4 per cent. ; between 65° and 70^, 
27*8 per cent. ; and between 70° and 75°, as much as 44*8 per cent 
The increased temperature, however, is not the only cause, as a 
rise in the death-rate from diarrha^a in India does not equal that of 
England ; so that great care as regards diet and clothing must be 
exercised in this country to prevent the i^juriousness of extreme 
heat as well as of great cold. The excessive mortality in Londoo 
from inflammatory diseases of the lungs was partly caused by fog, 
that is to say when the air was very moist and was charged to a 
greater or less extent with the products of the combustion of coal. 
A continued high temperature is not the only or direct cause of 
increased mortality from diarrhcea, as it probably acts ii^juriouslj on 
some articles of food, especially on drinking water, and on matter 
capable of undergoing putrefaction in the vicinity of inhabited 
houses. 

It must not be supposed, as so much space has been devoted io a 
consideration of the connections between Meteorology, Health, and 
Disease, that the chief object of the lloyal Meteorological Socictjis 
the fostering of **Climatological Stations." On the contrary, the 
Society has a number of higher class stations known to meteofo- 
logists as '* Second Order '* Stations, which have been organised io 







assist in the investigation of scientific meteorology, and at which 
observations are made twice daily, viz. at 9 a.m. and 9 p.m. 

We may appropriately conclude this Memorandum by asking, 
*' What are the ultimate uses of Meteorology " ? To this we may 
reply in the words of Mr. R. H. Scott, F.R.S., in his Lecture on 
•• The Nature, Methods, and General Objects of Meteorology," 
delivered before the Royal Meteorological Society in 1878. 

** The Qses are twofold : — 

'' Firstly, there is the strictly scientific use, the enabling us to 
gain a more intimate knowledge of the conditions of our own 
atmosphere, and thereby of the earth as a member of the solar 
system. 

" Secondly, however, its immediate practical use is the foretelling 
of weather. Shirk the admission how we may, it cannot be denied 
that the most abstruse discussion of meteorological data have hardly 
another object than the determination of the average conditions of 
the climate of each place, and of the amount of viiriability which 
may be anticipated in the march of each element. What is this 
bat forecasting ? 

'* In marine meteorology', again, we search laboriously for true 
mean values to indicate to tlie seaman where he may find ** a fair 
wind and a favourable current," and what is this but implied 
prophecy ? 

** The fact is, there is not a profession, not a handicraft, not a 
process in animal or vegetable life, which it not influenced by 
meteorological changes, and there is not a human being to whom a 
knowledge of coming weather would not be of value. 

" Ha<l we, a quarter of a century ago, kno\Mi the rigour of the 
Crimean climate, who would Imvo dared to have sent out an armv 
unprepared to meet the hardships of a Black Sea winter ? Ask the 
physician at what price he would vahie the power of giving timely 
warning of the coming of a *• cold snap " to his patients. Ask the 
builders of London what they have lost in the last ten vears by 
sudden frosts or unexpected downpours of rain. Above all things, 
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go to the fanner, and ask what he would freely pay to know al 
seed-time what weather he might really expect in harveBt. 

" The roll is endless, — a knowledge of meteorology is of the 
very first importance in every stage of hnman life, civilised or un- 
civilised. 

** Hence we leam the attractiveness of all the manifold attempts 
made to foretell the character of the weather and seasons, whether 
these be the venturesome storm warnings of our Transatlantic 
neighbours, or the sun-spot researches of Dr. Meldrum and Pr. 
Hunter. 

** With reference to all such inquiries, my friend Captam 
Hoffmcyer has furnished me with an apt remark, * When the 
proper time arrives, a Kepler will be surely forthcoming to discoTcr 
the laws by which our science works ; for us to endeavour to foree 
the plant in its growth is hopeless.' " 

G. J. SYMONS, F.R.S. ) „ o . %. 

JOHN W. TRIPE, M.D.) ^^^^^'^^If Seereiane^. 

80 Great George Street, 
Westminster, S.W. 



N.B.— Persons desirous of any information respecting the equip- 
ment of a Olimatological Station, or wishing to beoone 
Fellows of the Royal Meteorological Society, are requested 
to communicate with the Assistant Secretary, Hr. W. 
Harriott, SO Oreat Oeorge Street, Westminster, 8.W. 
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Hbteobolooical Obsebvations on the Maloja Plateau, Upper Enoadine, 

SWITZEBLAND, G,000 FEET ABOVE THE SbA. By A. TuCKER WiSB, M.D., 

F.B.Met.Soc. 

[Bead May 2l8t, 1884] 

The increasing attention given to Alpine climate, as on adjunct in the treat- 
ment of some important diseases, renders a study of these cold climates, and 
the peculiar meteorological conditions experienced in the mountains, of much 
interest. 

We are indebted to Dr. Hermann Weber for the first paper in England, 
just twenty years ago, on the value of a winter residence in the Alps for 
several forms of ill-health, especially scrofulous and pulmonary complaints. 
His statements and views met with but little consideration or attention at this 
time. Some ** authorities " even treated him rather roughly for this ** quasi- 
sensational and unreasonable practice.'' 

Twenty-four years before this, however. Dr. Bodington, of Warwickshire, 
recommended ** dry frosty air '' for pulmonary consumption. He was also 
roughly handled by the reviewers, and on that account never pursued the 
sabjeot. Within the last seven years Alpine winter residence has been brought 
more prominently before the public and the medical profession, chiefly by 
Drs. Hieodore WiUiams, Symes Thompson, and Clifford Allbutt ; but nearly 
all interest has been concentrated on one village of the Grisons, — ^Davos Platz — 

)CEW 8BBIE8.-^T0L. H. B 
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5,000 feet above sea-level. Wiesen and St. Moritz also, both in the Gtrisons, 
have recently attracted winter visitors, and doubtless these places, which differ 
somewhat in meteorological conditions, will be appreciated for their sli^t 
variations from the climate of Davos, which latter has usually been held up 
as a suitable standard for comparison. The Maloja plateau is now developing 
into a health-resort ; a large amount of capital has been expended in oonstruci- 
ing an H6tel-Kursaal with 400 apartments; in which all sanitary arrange- 
ments are carried out according to the teachings of hygiene. With the 
meteorology of this plateau, situated at the upper extremity of the Engadina, 
I shall now deal. 

The Maloja or Maloggia (bad lodging-place) was so named on aoconnt of3 
the danger to travellers from robbers and brigands in former days. At^ 
present, from personal experience, I can say that the morale of the Maloja^ 
in this respect has undergone a great change, for I have left thermometer^ 
and other instruments quite unprotected during the past winter in all part^ 
of the plateau, some even lying on the snow ; and I have never had any 
my arrangements interfered with, although there have been hundreds 
Italian and Swiss workmen passing my instruments every day. 

The Maloja plateau is situated at the higher extremity of the Uppi 
Engadine, and is well protected from Northerly, Easterly and Southerlj 
winds. Facing the plateau is the lake of Sils, the largest in the chain of 
lakes between Maloja and St. Moritz. In contrast with the glassiness of its 
tranquil waters, and the clear blue of the sky, are the rugged crags of the 
higher Alps, clothed below with red firs and larches. 

On the eastern wing of the lake and plateau lie the Bemina chain, cpm- 
prising the loftiest mountains of the Grisons, studded with glaciers and snow- 
fields to an extent of more than 850 square miles ; the slopes of the Surlej, 
Corvatsch and Delia Margna (their peaks rising to 10,000 and 11,000 
feet) abut on the lake of Sils and the eastern side of the plateau, proteotisg 
the lower ground. Opposite and rounding towards the north-east, the rongb 
broadside of Lunghino, Gravasalvas and IJaGrfive are in close proximity. To 
the south are the Muretto, Dei Bossi, Del Fomo and Salecina ; whilst a mild 
or so to the south-west are seen the prominent Piz Duan and the serrated 
crests on the eastern ridge of the Yal Bregaglia. 

By these mountains the plateau is screened from keen upper currents of air* 
The "Thai wind " or valley wind, which blows in every Swiss valley, seldom 
exceeding a force of 1 Beaufort scale, is by no means insupportable, and dies 
away in force and frequency when snow covers the adjacent regions. At this 
season and when the lake of Sils freezes, greater calm prevails, and the locality 
partakes of that Alpine stillness and sunshine which allows the most delicate 
individuals to be exposed to a low temperature without being conscious of 
any sensation of cold. 

The instruments in use during the winter 1883-4 were by Casella, and 
had been all verified at the Kew Observatory. A Stevenson's screen of 
the old pattern was placed in the shade of a large chMet, and fitted with an 
arrangement admitting of its adjustment after a snow-fall to the ordinary 
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distance of four feet from the surface of snow. The nearest building was the 
ch&let, sixty feet distant J 

In the Alpine climate a thermometer screen of any pattern should be 
placed in shade, otherwise the intense solar heat warms the wood-work 
and thereby raises the temperature of the interior, many degrees above that 
of the external air. 

The treatment of the ice-covered bulb also requires great attention, or a 
wider difference will be noted between the two thermometers than ought 
actoaUy to occur. This takes plaoo during a rise in temperature, and if not 
met by moistening the muslin around the bulb half or three-quarters of an 
hour previous to observation, a false estimate of the amount of humidity will 
be made. 

The dew-point and weight of vapour in the atmosphere were calculated from 
Glaisher's Hygrometrical Tables in conjunction with Apjohn*s formula;*-^ 

^"^-^ 88^ 80 
when the temperature of the wet bulb was above 82^, 

and F=/ ^ X x^ when below 82° Fahr. 

The force of the wind was noted according to the Beaufort scale, deduced 
from the readings, in miles, of an anemometer placed on high ground in an 
exposed part of the plateau, fourteen feet above the snow. Another 
anemometer was erected six feet above tlic snow in the garden, south-west 
of the H6tel-Eursaal ; this instrument registered from ^ to ^ the number of 
miles of the former. 

The past winter in the Engadine was not so calm as the previous four 
winters, owing to the exceptionally small quantity of snow which fell in 
November and December. The depth of snow even in mid-winter being un- 
nsnally slight, many slopes and rocks were left bare, favouring absorption 
of solar heat by the earth, to be again radiated off into space during the 
night ; and in this way giving rise to local movements of air. 

At the end of January and during February the snow covering of the 
earth was from one to three feet deep, and the calmness, blue sky and sun- 
shine at this time were typical of an Alpine winter. Although the mean 
temperature for February was 26^*5 at noon, no necessity to put on extra 
garments was felt. No great coats were needed, and a cold bath at a 
temperature of 41° could be taken with advantage and with less feeling of 
positive cold than in London during winter. 

Mist or fog was observed five times during the winter :- in the month of 
November, not at all ; December, twice ; January, once ; February, twice. 

The hygrometric state of the atmosphere reached saturation fourteen 

1 The Paper was aooompanied by Tables of daily observations for the four months. 
As these have been printed in exienso in Dr. Wise's recent work 77ie Alpine WinUr Cure^ 
only a sommary of the results are given vith this Paper. Ed. 
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SuuHART OF Meteorological Obsebtations taken at the Maloja DUBnra the 

Winter 1883-84. 



Months. 
1883-84. 

Nov 

Dec 

Jan 

Feb 


At 9 a.m. 


At Noon. 


Temperature. |^^ 


Temperature. 


41 

4-8 
4-2 

33 
43 

42 


Weight of Mois- 
ture in 10 cub. 
ft. of air. 


Drying Pow^ 


9 a.m. 


Mean 
Max. 


Mean 
Min. 


s ^ 

BS 
<o 

4-4 

4*1 

39 
4-0 


Noon. 


Mean Mean 
Max. Min. 


of air per i^ 
cab. ft. 



26-4 

19-3 
193 
17-4 



318 
27*6 
277 
28-5 




20*4 

14-4 

ii'9 
91 




305 
250 

257 
26-5 




31-4 
260 

269 

279 



24'3 
17-1 

163 

155 


Grains. 
14*0 
ii'i 

I I'D 

12-3 


Grains, 
61 
5*4 

" / 


Winter 


206 


28*9 


139 1 41 

1 


26*9 


28- 1 


i8-3 


I2'I 


" / 



Months. 
1883-84. 


At 3 p.m. 


Amount 
of Cloud. 


Temperature. 


Force 

of 
Wind. 


Bais. 


Temperature. 


In Shade. 

Absolute Absolute 
Max. Min. 


Mean 

Solar 

Badtn. 


I foot 

below 

Surface. 


3 p.m. 


Mean 
Max. 


Mean 
Min. 


Not 

Deo 

Jan 

Feb 



305 
24-8 

273 
27*6 




323 
275 

298 
295 

298 



28-6 

22'0 
23-2 
24*1 


4" I 
4-8 

2-8 
43 

4-0 



44-0 

450 
41*0 

380 



no 

—20 

— 4-0 

/ 5 


- 

113*6 

89-0 

105-5 

1087 



327 
311 

309 
308 


0-8 
i-o 

1-3 
o*7 


2*21 
1*03 
0-52 
0*84 


Winter 


27-5 


245 


45*0 


-7-5 


104*2 


31*4 


I'D 


4'6o 



times only : — November, three ; December, five ; January, one ; and February, 
five. 

The extreme temperatures noted in the day time were : — 1° at 9 a.m. on 
February 19th ; ^6"" on December 26th ; and 143° for the black bulb ther- 
mometer in vacuo on February 18th. 

The ** drying power of the air'' in the tables is the weight of vapour 
which ten cubic feet of air were still capable of absorbing at the time of 
observation. The mean <* drying power '* for the winter was 5*4 grains 
against a yearly average of 12 grains of vapour. Owing to this dry air being 
a bad conductor of heat, it is possible to quit a heated room and remain in 
the open air for several minutes without being able to recognise the wide 
difference in temperature, which, if the room has been over-heated, some- 
times amounts to as much as 50°. To this absence of moisture in the air 
may be ascribed the immunity of the population from catarrhs, and the 
capability of animals to support the low temperature in the Alps. 

One of the objects of the present Paper is to elucidate the opinions of 
Fellows on what, doubtless, is an important section of meteorology, fi^* 
observations in reference to the Medical aspect of Climatology. 

I am of opinion that from a medical point of view the usual rules laid 
down for meteorological obser^-ations are not altogether sufficient for testing 
what may be termed the physiological effects of climate. Many perhaps will 
agree with me in thinking that a special system of observation iB needed for 
this kind of investigation. 
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To me it seems so, as the present methods and formnlo) of meteorology 
give too little prominence to the details on which the features of climate 
in relation to health so much depend, and emhrace considerations too 
general and vast to enahle a clear conception to he formed of a health- 
resort from any meteorological report. The cause of this lies much in the 
manner of arrangement, and the comparative neglect of such important 
dimatological elements as — absolute moisture ; the character of certain winds 
and their immediate effects on the sensations, or on vegetation ; solid par- 
ticles in the air, as dust, pollen, &c. ; variations in temperature daring the 
day time ; nature of soil and vegetation ; ozone and the electrical conditions of 
the atmosphere. To the first of these items, *' absolute " humidity, the 
greatest importance should be attached, as it gives a much clearer impression 
of the quality of air than ''relative " humidity. For example, if we calcu- 
late the quantity of watery vapour in a London atmosphere at 90 per cent. 
of relative humidity, with a temperature of 40°, we shall find it to contain 25 
grains of water in 10 cubic feet ; the air will feel cold, the skin will be 
elammy, the air passages chilled, and catarrhs will be prevalent. On the 
other hand, 90 per cent, of relative humidity in the Alps at a temperature of 
25^ will indicate but 14 grains, the skin will be dry, no danger of catarrh 
will be experienced, with an entire absence of disagreeable chilliness, attribut- 
able solely to the quantity and not to the percentage of vapour present. 



DISCUSSION. 

Dr. Mabcst had listened to the paper with interest, but regretted that the 
observations did not extend over three or four years instead of a few months 
only. He wished to know why Dr. Wise had taken three observations daily of 
the maximum and minimum thermometers, and would have liked to have seen the 
relative humidity given in the tables. He also inquired whether the thermo- 
meter-screen was uilly exposed to the sun, or sheltered by the house. lie under* 
stood Dr. Wise ascribed to the dryness of the atmosphere tlie absence of the 
sensation of cold often noticed in the open air of that station, but he could not 
agree with this explanation of the phenomenon, as atmospheric dryness by 
increasing evaporation from the skin and lungs is known to act as a cooling 
agent Dr. Marcet remarked that the evaporation of one grain of water carried 
away sufficient heat to raise the temperatm*e of 960 grains of water by P. He 
had made observations on the amount of water evaporated from the lungs in the 
Island and on the Peak of Teneriffe ; at 10,700 feet on the peak, 3,480 grains, or 
about that amount of water would have been exhaled per twelve hours of the day 
time ; at 7,090 feet, 2,743 grains, at the seaside 2,032 grains ; which means that 
near the sea (sea-level) the amount of heat removed from the lungs in the day 
time by evaporation of pulmonary moisture would have been such as to raiso 
279 lbs. of water by 1°. 

Dr. Williams remarked that not sufficient was known of these high altitude 
climates, and it was a pity that in the present paper there were only four months* 
observations to discuss. The Maloja was interesting meteorologically on account 
of ita peculiar position. It was situated at the end of the Upper Engadine 
Plateau, and to the south there was an exceedingly rapid descent into a warm 
valley, where ^g trees, chestnuts, &c. flourished. He was not aware of any 
other place in the Alps where so sudden a change from a cold to a warm climate 
took place. It might be expected that there must be strong winds at Maloja 
as the result of tliis great difference of climate, but Dr. VVise's observations 
showed that the force of the wind was not at all ijreat, Mr. Waters* observa- 
tions at St. Moritz also showed but little wind. With respect to the humidity of 
the air, it must be remembered that these ob8er\'ation8 were taken in the vicinity 
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of a lake, and in the summer some parts of the neighbouring land were Bwampy. 
The results of the observations at Maloja were similar to those obUdnedat 
Davos. He quite agreed with Dr. Wise as to the necessity of studying the 
physiological as well as the meteorological conditions in order to determine the 
eflfect on the body of the climate of a certain place, as although meteorology was 
very useful in this respect, doctors could not, oy means of meteorological obser- 
vations alone, decide as to the suitebility of certain places to which to send theii 
patients. He thought that some reference should have been made in the p^)ei 
to Dr. Archibald Smith, who was the first to draw attention to the climate of 
high altitude stations, and adduced important testimony as to the eflTect of the 
climate of the Andes on phthisis. 

Mr. RosTRON remarked that it was very desirable to have a long period of 
observations in order to determine the climate of a place. He also inquired 
whether the * Fohn ' brought most of the snow in winter ; and suggested that, as 
many Alpine men now visited Pontresina in winter, it would be easy to arrange 
for reliable observations being taken at that place. 

Dr. Tripe hoped that this was but the beginning of similar communications, 
as he considered that they were of great value. He was sorry that relative 
humidity had been omitted from the tables, and grains of moisture in 10 cubic 
feet of air inserted instead, as the amount of moisture given out from the skin de- 
pends on relative humidity rather than on the amount of moisture the air is at any 
particular time capable of holding in suspension. He then referred to the figures 
given in the tables, which seemed to show that the temperature reached its 
maximum before 9 a.m. and fell afterwards. 

Mr. Baldwin Latham remarked that he did not believe in relative humidity 
values, and considered that they gave very little idea of the actual amount of 
moisture contained in the air. With difEerent temperatures there may^ be the 
same relative humidity, but very different quantities of vapour in the air. He 
thought the mode adopted by tne author was preferable to recording relative 
humidity values. 

The President (Mr. Scott) said that Dr. Billwiller had written a paper on 
the reversed "Thalwind" experienced in this particular district, which hai 
appeared in the Austrian Zeitschrifl: he would like to know how far Dr. Wise's 
ODservations affrecd with the results given in that paper. It would be well if 
Dr. Wise would explain more clearly his method of thermometer exposure, and 
also state how far his observations agreed with those of the observer for the 
Swiss Government, if there was one in the district. With respect to the remark 
that there was an entire freedom from catarrh, &c. on the Maloja plateau, the 
same thins had been generally noticed in the Arctic Regions, and, in fact, 
Gkoeral Sabine had said of Spitzbergen that nobody ought to die there, were it 
not for scurvy. 

Dr. Wise, in reply, said he had omitted relative humidity from his tables 
because he considered it of very Uttle importance, as without further calculation 
it gave no correct idea of the quantity of moisture contained in the air. He then 
gave some illustrations of the failure of relative humidity to convey any 
evidence as to the amount of evaporation from the lunsn and body. The ther- 
mometer screen was in the shade of two large houses mm sunrise till near sun- 
set ; it was also shaded by a large wooden screen when necessary, to prevent it 
becoming unduly heated by the sun, which struck it between the houses. 
The wind observations in the table referred to the day-hours only, and were cal- 
culated from the higher and more windy position of the two anemometers used. 
The general direction was the same as at Davos. Dr. Billwiller's observations 
of the Thalwind in the Maloja district were as far as he knew made in the spring, 
summer, or autumn, and further comparison and observation were needed to deter- 
mine if summer and winter Thalwind were alike in direction and characteristics. 
His observations agreed fairly well with those taken by the Swiss observers, but 
with the Swiss method there is no very great uniformity in placing thermometer 
screens. His object in taking three observations of the maximum and minimum 
tliermomcters eaeh day was to ascertain at what time of the day the ^atest 
variation in temperature took place. The amount of watery vapour contained in 
the air on the Maloja plateau was very small, and the proximity of the lake 
made but little difference in winter as the whole area was covered with snow. 
He considered that dry cold air, causing evaporation, acted as one of the cooling 
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agents of the body; but that the sensation of cold produced in tliat way was 
greatly out-balanced by the diminution in conductivity of heat from the skin 
exhibited by dry air. it was moist cold air which abstracted most heat ; and he 
held that the small quantity of watery vapour suspended in the atmosphere of 
cold regions was the principal climatic factor which rendered them habitable, — 
next came the tranquillity of air. 



Sous Results of an Examination of the Babometrig Variations in 
Westebn India.^ By Alfbed Natlob Peabson, F.B.Met.Soc, F.O.S.i 
A.I.C.y Acting Meteorological Reporter for Western India. (Plato X.). 

[Bead May 2lBt, 1884.} 

The importance of the discovery of anything calculable in the movements of 
the barometer has been widely recognised amongst meteorologists ; mathe- 
matical relations between atmospheric pressure and others of the meteorological 
elements have been shown to exist ; indeed a fair amount of evidence has 
been given that the foretelling of the barometric movements would carry 
with it the prediction, with more or less reliability, of the rainfall' and the 
general wind movements. 

Attempts to discover in the barometric variations, other than the regular 
daily and yearly ones, anything calculable or systematic have hitherto been 
attended with little success. An irregular oscillation taking place in 
abont five days, and one taking place in about eleven years, have been recog* 
niaed ; but beyond these, the movements have baffled almost all attempts to 
reduce them to system. 

In the present paper an attempt will bo made to show that, so far at least 
as Western India is concerned, there have been calculable elements an these 
TariationB. And although it will not follow that any particular system which 
may be fonnd to exist over this area will necessarily exist in other parts of the 
world, or even over Western India during other years than those under exam- 
ination, yet if it can be shown that over some one region and at some one 
period a quantitative relation has existed between the movements of previous 
and snbseqoent years, the presumption will naturally arise that some such 
telaiion may be discoverable over other regions and at other periods also. 
Whilst examining the usual monthly carves of the abnormal variations of 

■ The greater part of the matter of this paper was worked out in the middle of 
Aagaat, 1888, whilst writing the Official Beport on the Weather of the Bombay Presi- 
dency in 1882. 

s In his Brief Sketch of the Meteorology of tlie Bombay Preeideney in 1880, Mr. F. 
Chambers gives the foUowing formuU for calculating the rainfall during the monsoon 
months at Bombay from the position of the barometer : — 

R =z -492 — 4-37 B + 13-27 B* 
B being the rainfall in inches, and B the corresponding abnormal of the barometer, 
also in inches. 
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irometor in Wcsieru India daring the year 1882, an attempt was made 

in A better view of the broad features of the corves by compntiDg the 

ages of the four quarters. On doing so it became apparent at onee 

there was regularity in the carves, that in flEict they exhibited a 

.ble oscillation, there being a rise from the last quarter of 1881 to the 

;t quarter of 1882, a fall from the first quarter of 1882 to the second, then 

ain a rise in the third quarter, and finally a fall in the fourth. Bnt further 

.an this, on computing the average of the four representative stations, 

^rachi, Deesa, Bombay and Belgaum, and then examining the resulting 

urve, the curious fact became noticeable that the change between the third 

xnd fourth quarters of the year was very nearly the same as the change 

between the first and second quarters, being a fall of '022 in. in the latter 

case and of *018 in. in the former. This will be readily seen on a referem 

to the accompanying plate. Fig. A, which is the curve of the lower line o: 

figures in Table YI., and may be taken as showing the average abnorma 
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variations of the barometer over the greater part of Western India. In th< 
section of the curve for 1882 it will be seen that the line ab, joining the poin 
of the first and second quarters, is of almost the same length as, and is paralle^^^= 
to, cd, the line joining the third and fourth quarters ; or, to state the 8am< 
&ct in another form, the angle abc is nearly equal to the alternate angle 6 
There is in fact a sort of symmetrical arrangement of the curve about th 
middle point of the year. 

It then became interesting to determine whether this symmetry 
any other years, and on projecting the curve as £eu: back as IBTS, it 
found that it did exist. Thus in Fig. A it is seen to be present in I88I9 
also in the years 1879, 1878, and 1876 ; and if the curve were extended 
to 1872 it would be found to exist still, there being, however, an exceptio 
in 1874. The symmetry failed in 1871. It is a fact worthy of no 
that the exceptions to this symmetry during the years under oonsideratio: 
have taken place every three years, thus showing a tendency to a 
period. 

It seems justifiable to assume that this annual symmetry in the barometri 
abnormal variations is a special physical phenomenon ; for althongh it 
possible that such a disposition of the curves should have resulted on 
occasion by chance, it is scarcely reasonable to suppose that it should follow 
year after year, in the manner above indicated, unless there were some Bpeei&<^^ 
cause. Consideration of a possible cause may be deferred to a later part of 
this paper ; for the present, it may be stated simply that this symmetzy i^ 
evidence of the presence of a half-yearly oscillation of the barometer, whieby 
if it were not masked by other greater movements, might make itself evident 
in the abnormal curve during most years. 

The existence of this symmetry makes it possible in some cases to foreieK 
the position of the barometer in the fourth quarter, by calculation from the 
abnormals of the first three quarters. The calculation would be perfoimed 
by the following simple equation : — 

d = c — (a — b) 
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Cf bf Cf and d being respectivoly the abnormals of tho first, second, third, 
and fourth quarters of the year, dno observance of the algebraic signs of those 
abnormals being made. Calculated in this way, the values of the fourth 
quarters of the years 1872-82, as compared with the actual values, would bo 
as follows : — 

TABLE I. 
PMxnoM ov Tms Basoueteb abovb ob below thb Nobual in thb Foubth Quabteb 

OF THB YbAB. 



Year. 


1872. 


1873. 


1874. 


1875. 


1876. 


1877. 


Actual 


In. 
—•019 
— '017 


In. 
+•007 
•000 


In. 
+•008 
1 —-025 


In. 
4-'oio 


In. 
+ 009 
+•005 


In. 
4.-004 
+•066 


Calculated 




Difference .... 


— '002 


+•007 


+•033 


— "005 


4--004 


—•062 


Year. 




1878. 

In. 1 

— 057 
—•052 i 


1879. 


1880. 


1881. 


1882. 


Actual ••••••••• 


1 
i 


In. 
—•018 
—•013 


In. 
4--OI6 
+•027 


In. 
— 027 

— -021 


In. 

—•024 
— 028 


Calculated . • 






1 


Difference 


• ••• •••• 


— '005 1 


— '005 


— '011 


— -006 


+•004 



From this table it will be seen that in only two out of the eleven years is 
the calculation more than 'Oil in. wrong, and in only three out of the eleven 
is it wrong by more than '007 in. If then we can tell in what years this 
symmetry of movement is not likely to be masked by other greater move- 
ments, a method will at once be afforded for calculating beforehand, with 
considerable precision, the average position of the barometer during the fourth 
quarter of those years. 

There is reason to suppose that the failures of symmetry may in some 
cases be anticipated. It has been above remarked that so far as the years 
under consideration are concerned, the failure has occurred every third year, 
—in 1871, 1874, 1877, 1880,— and also m 1888. As will be seen by a re- 
ference to Fig. A, the failure is, in two of the cases there represented, connected 
with the turning-point of a miaximum ; this was the case also in 1871. In 
1874, the failure was at a time when the turning-point of a minimum hap* 
pened to be about the middle of a year ; and it is to be noticed that in 
this case the failure is of an opposite character to that of the other years, 
when it was connected with the turning-point of a maximum, being a phis 
quantity for the minimum of 1874, and a minus quantity for the maxima of 
1877 and 1880, as also of 1871. 

The question naturally presents itself as to whether this discovery can be 
tamed to account for calculating the barometric position during the other 
quarters of the year. There is reason for hoping that it may. 

If we consider this symmetrical double oscillation to be a constant 
phenomenon, then any irregularities in it may be regarded as abnormities, 
being in fftct abnormals of the abnormals. For the sake of convenience, 
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they may in the present paper be termed secondary abnormals, the term 
primary being reserved for the original ones. 

Now the fact abready pointed out, that in the case of the toming-point of a 
minimum the secondary abnormal was a plus quantity, whereas in the case 
of the turning-point of maxima it was a minus — seems to indicate that the 
failure of symmetry (that is to say the secondary abnormal) is due to the 
curve being (so to speak) bent out of shape by the presence of some more 
prominent oscillation of which the minimum and maxima here mentioned are 
features. If so, the secondary abnormal may be regarded as a measure of 
the amount of bending ; which amount of bending, if the great oscillations of 
the curve have an ordinarily regular character, will indicate the general 
course the curve is about to take. 

This indication would perhaps afford a simple enough method of fore- 
telling the immediate course of the curve, were it not necessary to consider 
that modification of the secondary abnormals, due to ** bending *' of the curve 
in the first half of the year, as well as that due to ** bending " in the 
second half. This consideration sometimes renders the matter complicated ; 
though when applied in the cases of large failures of symmetry, the method 
seems to be fairly reliable in a general way. 

Better results will be obtained, however, if the method be modified by 
taking advantage of another fact now to be brought forward ; a fact not only 
of use in this respect, but of special interest in itself. 

The secondary abnormal of any year is not the same in all parts of 
Western India, there is a marked difference between the north and the south. 
From the figures given in Table YI., it will be seen that the secondary ab- 
normal (obtained from the expression {a-b} — {c-d}) for Karachi in 
the North is — *016 in., whereas for Belgaum in the South it is +*018 in. 
The barometric change, shown in the curve, Fig. A, between the last quarter 
of 1882 and the first quarter of 1883, is an upward one, that is to say, just 
the opposite of what would be expected if we used the method above de- 
scribed, and took Karachi as an index, but exactly what would be expected 
if we took Belgaum as an index. Again, in the year 1881 the secondary ab- 
normal of Karachi is —'029 in., whereas of Belgaum it is +'005 in. 
Here again, where Karachi shows a minus quantity, and Belgaum a plus 
one, the barometric change shown in Fig. A between the last quarter ' of 
1881 and the first quarter of 1882 is an upward one. In the year 1879, 
Karachi has a secondary abnormal of +'002 in., whilst Belgaum has one 
of — '006 in. ; and now when the algebraic signs are the reverse of what 
they were in the two cases previously cited, the barometric change shown in 
Fig. A is also the reverse. From these three instances then it would be con* 
eluded that the barometric changes which occur in the South are a truer 
indication of what vdll take place over the whole area than are those in the 
North. It seems in fact that, so far as the fourth quarter of the year is con- 
cerned, the barometric changes which are about to take place over the whole 
of Western India appear in advance in the South. 
If in the year 1882 we compare, not Karachi with Belgaumj but the average 
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of Karaehi, Deesa, and Bombay, with Belganm, then wo get for the secon- 
dary abnormal for the three stations combined — *001 in., as compared 
with +*018in. for Belganm ; and if the former be subtracted from the 
latter, 9k plus quantity (+'019 in.) is obtained. If the same process be 
gone through for all the years since 1876, the following are the results : — 

TABLE n. 
Secordibt Abnobmals fob the Fourth Qttirtbb. 



Tear. 



Belgftom 

Ayerage of Bombay, Deesa and ) 
Karachi j 



Difference 



1876. 1877. 1 1878. 



In. I In. I In. 
+•012 — '041 ; 4**009 

+•002 —'068 



— 'oog 



1879. 



In. 
—•006 

— '002 



iseio. 



In, 

4-'oii 
— •019 



1881. 

In. 
+ 005 

—•010 



1882. 



In. 
+•018 

— '001 



+'oiol 4-'o^7' +'0^8; — '004! 4-'030- +'0^5 +'019 



Now it will be observed that in all those years where the differences in the 
above table are plus^ ihe movement of the curve in Fig. A in the first quarter 
of the succeeding year is an upward one, as compared with the last quarter 
of the preceding year ; and in the only instance where the difference is a 
Y/unii<, the curve in Fig. A shows a downward movement in the first quarter 
of the succeeding year. Carrying the process back as far as can be done, 
and comparing the differences between the secondary abnormals of the North 
and of the South with the movement of the first quarter of the succeeding 
year, the following results are obtained : — 

TABLE III. 



Year. 



Difference between Secondary] 
AbnormaU of Belganm and > 
other Stations ) 



1869. ' 1870. 1871. 



In. 



In. i In. 



+•020: +'o66 +*oio 



1872. 



In. 
+ 007 



^""'Z!!?- ""^ ^^' Q««^^ I 1-026: +-003I 4-012 +.016 
of snoceeding year f ! 1 ^ -^i ~ ^ 



1873. 



1874. 



In. In. 



-f-020 — '003 — 'ooC 



1875. 



In. 



+•007' — '022 



— -024 



Year. 



1876. 1 1877. 



In. 



In. 



Difference between Secondary j 
Abnormals of Belganm and J -|--oio' +'027 
other Stations ) 



1878. 



In. 



1879. 1880. 1881. 



In. In. I In. 



1882. 
In. 



+•018 —•004 + 030 +^oi5 +019 



Bise or Fall of First Quarter ) 
of saooeeding year f i 



+•011 



+•029 +^042 —-008 4-002 4-^034 +019 



The results in the above table for the years 1869-75 are obtained only 
from the three stations, Deesa, Bombay, and Belgaum, instead of from the 
four stations ; the hours of observation were not the same as during the 
subsequent years ; and the secondary abnormals of Belgaum were subtracted 
from those of all the three stations, Deesa, Bombay, and Belgaum combined, 
instead of from only the remaining two. As regards quantity, these results 
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are therefore not strictly comparable with those of 1876-1882. It is to bo 
noticed, however, that in all these years there is only one exception to the 
correspondence between the algebraic signs of the upper and lower lines. 
An explanation of the exception which occurred in 1869 can be given, though 
it is better to reserve it for a later part of this paper. It is, however, 
evident, that so fietr as the quality of the barometric movement in the coming 
season of each new year is concerned, we have here a very reliable guide, or 
at any rate should have had it for all the years 1871-1888. It is well not to 
be too hasty in generalising ; for, as will be shown hereafter, there is reason 
to suppose that the period we are now dealing with was one of a special 
phase in the march by barometric variations. 

Could this method have been used as a guide to the quantity of the baro- 
metric movement ? Taking that period in which the results are quantita- 
tively comparable, namely from 1876 to 1882, it will be seen that in 1876, 
1877, 1879, and 1882, the figures in the upper and the lower line of Table 
m. are either identical or nearly so ; it will also be seen that in 1878 and 
1881, when the calculated figures are less than the actual ones, they are cal- 
culated from years of minimum movement; and that in the year 1880, 
when the calculated figure is too high, it is computed from a period of maxi- 
mum movement. It is further very worthy of note in connection with 
matter, that in the two years of minimum movement just referred to thi 
points a\ b\ c\ d\ in Fig. A are similarly disposed. In 1882, it will be see: 
that the angle ahc on the upper side of the line ah, and of course the alter — 
nate angle bed on the lower side of cd^ are each less than two right angles ^ 
this is the case also in 1879 and 1876. But in the years 1878 and 1881^ 
these corresponding angles a'b'c' and h'c'd' are greater than two right angles ^ 
these two are therefore years of precisely the same character, the onl, 
difference being one of the amplitude of the movement. Now it is 
worthy of note that the failure in the quantitative calculation from the secon- 
dary abnormals of these two years 1878 and 1881 (Table HI.) is of the samo 
kind in each case, that is to say it falls short of the actual, and it is also o 
the same quantity. The figures being reproduced, are as follows : — 



i\ 



e 
oi 



Calculated from Difference between Secondary Abnor- ) 

mtds of Belgaom and of other Stations ] 

Actnal Movement of First Quarter of succeeding year . . .' . 



1878. 


1881. 


In. 

+ oi8 
+•042 


In. 

+•015 
+•034 



If in the lower line of 1881 we substitute +*035 for the figure +*084, 
stnall alteration which is allowable in consideration of the accidents of com- 
putation and observation, as well as on other grounds, it will then be sees 
that 

•018 : -042 : : -015 i -085, 

a result which makes it reasonable to look for quantitative relations in all 
such cases. 



»1. 
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And tliiB leads to another important point, and eventually to a coneidera- 
^'on of those more prominent oscillations which have been spoken of as 
«' bending " the enrre (Fig. A) in such a manner as to produce the failures 
Jn the annnal symmetry. Referring to Fig. A, it will be noticed that each 
of the years 1878 and 1881 which have similarly disposed abnormals 
^a\ h'j c', and d^ are preceded by years of similar failures in the symmetry, 
'fthe onty difference between these fiulures of symmetry being one of quantity, 
3iot of kind. It will also be noticed that as the quantity of the failure of 
symmetry is large in 1877, so the amplitude of the downward movement in 
-the succeeding year is large ; and when the failure is small in 1880, then 
^e amplitude of the succeeding year's downward movement also is small. 

If a smooth line be drawn freely but carefully through the middle points 
^7&, he^ ed, ftc. in Fig. A, so that the first and third quarters shall always be 
ibove this line, and the second and fourth below it, then does not this line irresis- 
tibly impress one with the idea of waves on the surface of water, having their 
4Sradual rise, as for instance from a in 1876 to c" in 1877, their broken crest, as 
)r instance from c" of 1877to a' of 1878, and their compensating fall, as from 
i' of 1878 to d' of the same year ? Does not, indeed, the whole series appear 
be in the main the resulting waves produced by a disturbing force which 
msed the great upheaval of 1877, the amplitude of the waves getting less 
kd less until in the period between 1882 and 1888 the line has become 
learly straight ? It seems indeed to admit of very little doubt that the great 
of 1878 resulted as a reactionary oscillation from the great crest of 
L877, and that the smaller trough of 1881 resulted as a reactionary oscillation 
)iQ the smaller crest of 1880. If this be really the case, then the points d' 
loold be as much below the normal line as the points c" are above it. And 
rhat are the &cts ? The figures are — 

e" of 1877, +-051 in. d' of 1878, --057 in. 

c" of 1880, +-021 in. d' of 1881, --027 in. 

These figures are most interesting, for they seem to suggest the possibility 

^mt obtaining a theoretical normal lino. If it be supposed that owing to the 

^contingencies of computation, the normal lino has been computed too high, 

^ind should be computed *008 in. lower, then the crest and the trough in each 

<a8e are exactly compensating, being in fact +'054 in. ~*054 in. and 

+•024 ini —'024 in. respectively. 

It has been pointed out that the failure of symmetry in 1877 was of the 
same kind as that in 1880 ; and that as the large failure of 1877 was followed 
bj a largo downward movement in 1878, so the small failure of 1880 was 
followed by a small downwardjmovement in 1881. It will bo well, in place 
of a general statement such as the above, to substitute an exact mathematical 
comparison of the two cases ; for if it can be shown that the amplitude of the 
downward movements in 1878 and 1881 are mathematically proportional to 
the failures of symmetry in 1877 and 1880, on important point will bo 
gained. It has been stated that the annual symmetry in the barometric 
movements was evidence of the existence of a half-yearly oscillation ; and 
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the best method of measuring a failure of symmetry in any year would 
perhaps be to state it in terms of the amplitnde of the half-yearly oseillatiDn 
of that year. But as the knowledge of that oscillation is yet too limited for 
such a pnrpose, the failure of symmetry may for the present be measured in 
terms of the change between the first and second quarters, that is to say by 

the expression ~7 i\ — • Measured in this way the following results 
are obtained ! — 



The failure of symmetry ... j!^ J^JJ ~ j[ 



The amplitude of the downward movement in 1878, measured firom c" 
(1877) to d' (1878) is -108 in. ; and that of 1881, measured from c" (1880) 
to ci' (1881), is -048 in. Now 

^1 : -108 : : V : '048^ 

and the exact mathematical proportion is established. 

Now from this it is evident that if the barometer in one year shows a maxi* 
mum like that of 1877 or 1880, it may fairly be expected that the generaE 
course of the movements in the succeeding year can be calculated witk. 
considerable precision. 

Further, it may be pointed out that at the beginning of 1882 there is i^ 
small maximum, which seems to boar the same relation to the movement o: 
1880-81 that the small maximum of 1879 does to the great movement oC 
1877-78. It may therefore be reasonably supposed that the movements trorm^ 
1880-82 are a reproduction on a smaller scale of the movements from 1877^ 
79, and perhaps that all the larger movements since 1877 are in great pari^ 
the outcome of the great upheaval of 1876-77. 

In order that the main course of the investigation might be followed witte- 
more regularity, certain branches have been left unfinished in the earlier parfe 
of this paper. A further examination of some of these will now be prooeedeA 
with. 

First, as to further proof of the existence of the half-yearly osoillationy 
of which it was stated there was evidence. The &ct that by making ealeu^ 
lations based upon the assumption of its existence so many accordant results 
have been obtained, is in itself evidence of the correctness of the assumption^* 
But if the oscillation can be found in the normal curve of the barometer, ther^ 
can then be little further doubt of its real existence. Fig. D is the normal* 
annual curve of the barometer for the four stations, Karachi, Deesa, Bombay 
andBelgaum, combined. Now this curve, it will be seen, is not symmetrioaS- 
about the central point of the year. A symmetrical curve may be obtained 
from this by adding the value of January to that of December and assigning 
the mean to each of the two months, the value of February to that of November* 
and assigning the mean to each, the value of March to October, and so oib« 

1 V X -108 zi -1980 
Jg X -048 = -1984 
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If the Tftlaes thns obtained be carved, the fonn Fig. E will be prodoeed. If 
now Fig. E be subtracted from Fig. D, a residnnm, of which Fig. F (drawn 
on a magnified scale, and for two years consecutively) is the curve, will be 
left. Here then, if this method be a right one, the existence is shown of the 
half*yearly oscillation, or more correctly speaking of the yearly doable 
oscillation in the normal curve. 

At first it might appear that the want of symmetry in Fig. D represents 
no special physical phenomenon, but is due to the fact that the periods of 
calendar months do not exactly fit with the general run of the curve, so that 
the middle point between June and July does not coincide with the proper 
middle point of the curve. But if this were the explanation, then the normal 
curve computed for each day of the year should not show this want of 
symmetry. On referring, however, to any such curve, as for instance Plate I. 
of the Meteorology of the Bombay Presidency, hy Mr. C. Chambers, F.B.S., 
it will be seen that the want of symmetry still exists. Moreover, if such were 
the explanation, the residuum Fig. F, obtained by subtracting Fig. E from 
Fig. D. should be a single oscillation, being from maximum to maximum 
(that is, from April to April in Fig. F) similar in every respect to, but of a less 
amplitude than, Fig. E. It shows, however, a notable difiference, being most 
decidedly a double oscillation. 

A possible cause for its production suggests itself in the existence of 'some 
deferred effect of the ground temperature upon the atmosphere. Such a 
eause mi^t perhaps give rise to the double oscillation. Fig. G is the tern* 
perature curve of the air in shade for the four stations, Karachi, Deesa, 
Bombay and Belgaum combined, reversed, so that the highest temperatures 
are figured lowest and vice verM, and moved three months in respect to its 
position with Fig. F, so as to allow for any possible effect which may on the 
average be retarded in its action by throe months. The curve bears a 
anffleient resemblance to Fig. F to make any suggested connection between 
the two worthy of consideration. But if the connection be of the nature of 
eanse and effect, then any abnormal variation of the one should be accom* 
panied by a corresponding abnormal variation of the other. But this, after 
aa examination of the abnormal barometer and temperature curves for the 
selected years 1876, 1879 and 1882, has not been found to exist. 

Fig. F may possibly be duo to the annual variation in the amount of 
atmospheric vapour. Fig. H is the '* Dryness " curve of the four stations 
eombined, and bears a considerable resemblance to Fig. F. The dryness 
curve is computed from hygrometric observations taken only 4 ft. above the 
ground, and is therefore subject to the drawbacks which always attend obser- 
vations thus limited. Perhaps if it were more representative of the whole 
height of the atmosphere, it might bear a closer resemblance to Fig. F. Then 
again Fig. F has been obtained by a method which has been only assumed to 
be a correct one. Perhaps Fig. F is merely an approximation to the form 
of the double oscillation, though in all probabihty it is a very near one. 
There is therefore room for slight divergences from an exact parallelism 
between Fig. F and Fig. H. The evidence would, however, be more satis- 
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factory if Fig. H were the ''Vapour Tension ** carve instead of the " Dryness.** 
A oompariflon of the quarterly barometric abnormal carve of the years 1876, 
1879, and 1882 with the quarterly abnormal carves of the "Dryness," 
''Humidity'* and "Vapour Tension'* during those years, affords very 
conflicting evidence, and does not strengthen the probability of the existence 
of any connection between Fig. F and Fig. H. 

But whatever may be the real cause of the double oscillation, the form of 
that oscillation may throw some light upon two difficulties which before now 
will have suggested themselves. Tlie first of these refers to the cause of the 
annual symmetry which has occurred during so many years in the barometric 
abnormals. For the purpose of the present demonstration it will be n< 
to assume two premises which are imperfectly established. The first of thesi 
is the connection between Fig. F and Fig. H ; and the second is that Fig. 
would vary regularly with a uniform change in the degree of solar heat. Th< 
grounds for the first of these assumptions have already been pointed out* 
There are also grounds for the second. If the solar heat were to be uniforml; 
raised for a period of twelve months, then it may be argued that there wool 
be a rise in the dr3me8S curve in January, February, March, and April. Ii 






May the same cause would on the whole produce a similar effect ; as also i 
October, November and December. But in June, July, August and Septem 
her, the Monsoon months, the effect should be the reverse, for owing to th< 
greater evaporating power of the sun, there should be a greater amonnt o 
moisture ; moreover, the cloud proportion and rainfiall being greater, thi 
eooling effect upon the earth's surface is greater, and so the air temperature 
being less, the dryness is also less. The general effect then should be acB. 
increase in the amplitude of the "Dryness ** curve. The reverse would b9 
the case if there were to be a uniform decrease of the solar heat. Makings 
these two assumptions, it will then be seen that by a uniform increase in th^ 
solar heat throughout any year, there would be an increase in the amplitude 
of Fig. F, the increase being approximately the isame for each half of ih^ 
double oscillation ; and hence the abnormal curve would have a symmetricaJ- 
disposition. If there were to bo a uniform decrease in the solar heat» ther^ 
would be a decrease in the amplitude of Fig. F, and hence a symmetrical 
disposition of the abnormal curve the reverse of what would exist in the 
previous case. The abnormals in the first case would take the form of Fig. F* 
and in the second case the negative of it. Now whatever may or may not 
be known regarding changes in solar heat, it is at least admissible to sup- 
pose that such changes take place in many years with sufficient regularity to 
produce an approximation to the effects above described. It is, of eonrsa, 
possible that there should be a direct connection between the sun's heat and 
the yearly double oscillation of the barometer, independent of any eon* 
neciion of the latter with the variations in atmospheric vapour; and if sneh 
were the case, it may be supposed that the argument of the latter part of 
this paragraph would apply. 

In the year 187G the amplitude of the half-yearly oscillation was ap- 
parently nearly normal, for the abnormals of that year (see Fig. A) are dis- 
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posed almost in a straight line. In 1879, it appears to have been less than 
the normal ; and in 1882 still less. 

The second difficulty refers to the oconrrence of the symmetry in the baro- 
metric abnormals only about the middle point of the year. Why should it 
not occur between the latter half of one year and the former half of the 
next ? The answer to this question will be supplied if we consider the fact 
that the largest movement of Fig. F is in the middle of the year, and that 
%i the end of the year the movement is very small. Fig. J is the quarterly 
!brm of Fig. F. Turning attention to Fig. J, let it be supposed that the 
unplitude of this curve is made to vary by some constantly decreasing or 
constantly increasing cause, as for instance (supposing the cause to be the 
ian*s heat) by a gradual decrease or increase in the amount of heat given 
mt by the sun. The variation thereby produced in the curve will take place 
n proportion to the rectangular ordinates of the curve. As the ordinates 
it a, df a't and d* are very small, the variation at these points may be neg- 
ected. Let it be supposed that the heat increases or decreases by n amount 
)ach quarter, that the first quarter it is increased or decreased by n, the 
lecond quarter by 2n, the third by 8», and so on ; and let it be supposed 
hat the variation produced in the amplitude of Fig. J by a unit of varia- 
ion in the sun's heat is x. Then at 6, the second quarter, the curve will 
rary 2nx. If at e it varied also by 2/iar, perfect symmetry would be pre- 
lerved ; but one quarter having elapsed, the suns heat has become varied 
>j Sn, so that the variation at c will be Stut, a quantity which will destroy 
lio perfect symmetry, but which, however, we may suppose to be not suffi- 
cient to prevent there being a considerable approach thereto, quite as near 
m approach indeed as is presented by any year in Fig. A. But when the 
loint b' has been reached, three quarters have elapsed, and the amplitude 
las therefore varied by 6/ia% a quantity quite sufficient we may suppose to 
lestroy, or nearly destroy, any approach to symmetry between cd and a'b*. 
Uhe words " or nearly destroy" have been used, for there might still be 
eft a sufficient resemblance (in length and direction) between c<l and a'b' to 
nake itself noticeable ; just, indeed, as there is in Fig. A between cd of 1876 
ind a^b" of 1877, or between c'd' of 1878 and ab of 1879, or between c'd" of 
.880 and ab of 1881, or again, between c'd' of 1881 and ab of 1882, or, 
astly, between the latter half of 1882 and the former half of 1888. At e* 
»f Fig. J the variation will be by Inx^ an amount sufficiently near 6nx to 
dlow of a near i^proach to symmetry. 

To make the matter still clearer, let us deal with actual figures. Table 
T. gives the actual numerical values of figures F. and J. Let us take the 
[oarterly values to be approximately as in the upper line of Table V. ; 
rhere x indicates the amount of variation produced in the half-yearly oscil- 
ation by a unit of variation in solar heat. Let the amount of variation in 
M>lar heat be represented in the middle line of Table Y., so that it shall in- 
crease up to the third quarter, and then gradually decrease. The results of 
nnltiplying the upper line of figures by the respective figures in the middle 
ine are given in the third line. Now if the value of a; in the lower line be 
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taken as *0001 in., and the plus signs of the Tariation in solar heat hi 
taken, the resulting variation for each quarter respeetiTely wUl be ai 
follows : — 

+•001 in., + '014 in., -017 in., -002 in., +-001 m., +-007 in., 

-•003 in., '000 in. 

These valnes are represented by a cnrve in Fig. E. The changes from th< 
first to the second qaarter of each half-year are as follows : — 

Fint year. Second year. 

Change from first to second Qaarter +*018 in. + *006 in. 

„ third to fourth „ +'016 in. + -003 in. 

The resemblance of these figures to those brought forward in connectioo 
with Fig. A is very great. 

The next matter which requires further development is the statement pre 
viously made that, so far as the fourth quarter of the year is concerned, then 
is an appearance as if the barometric changes about to take place over th< 
whole of Western India make their presence evident first in the south. The 
question naturally presents itself as to whether this rule holds good in th< 
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ease of the other three quarters of the year. If we refer to Figs. B and C 
whieh are respectiyely the carves of Karachi in the north and of Belganm 
in the sonthy it will be noticed that there is frequently a kind of balance 
between the barometric movements at these two stations in any year. Thus 
in 1882, ab of the upper curve is similar to cd of the lower curve ; while ab 
of the lower curve is similar to cd of the upper one. Again in 1880, a"b'' 
of Karachi shows an upward movement from the first to the second quarter, 
and &'d'' of Belgaum shows an upward movement from the third to the 
fourth quarter ; but a^'b" of Belgaum in that year shows a downward move- 
ment, as also does c^d" of Karachi ; and it is to be noticed that as the fidl 
firom c^ to (T at Karachi is greater than the fall from a" to b'* at Belgaum, 
80 the rise from e" to d*' at Belgaum is greater than the rise from a"" to h" at 
Karachi. Again, in 1879 cd of Karachi resembles ab of Belgaum, while cd 
of Belgaum resembles ab of Karachi. So also in 1878, the a'b* of the one 
resembles the c'd' of the other. The year 1876 appears to afford an excep- 
tion to this rule ; but if reference be made to the curve drawn just above 
Fig. B in that year, and which shows the movements at Dcesa, a station of 
nearly the same latitude as Karachi, the rule it will be seen still holds good. 
These facts are explicable on the supposition that the movements are in 
advance in the south during the first and fourth quarters of the year, and 
during the second and third quarters are in advance in the north ; in fact, 
it appears that the movements commence in those regions where the sun*s 
rays at the time are most nearly vertical. The effect of this in the case of 
the two maxima of 1877-78 and 1880-81 is very apparent. Thus in the 
latter maximum, at Karachi in the north (Fig. B) one part of the maximum 
arrives there early, viz. in the third quarter of 1880, but the other part 
arrives late, viz. in the second quarter of 1881 ; the maximum thus becomes 
divided into two distinct portions, and is consequently double-crested ; but 
in the curve for Belgaum, that half of the maximum which in the north had 
appeared in the third quarter of 1880, is not properly manifested until the 
fourth, and then, coalescing with the early movement which arrives there in 
the first quarter of 1881, forms a single-crested maximum. Such it will 
be seen is the result in 1877-78 also. If this rule be a correct one, then a 
maximum falling with its centre in the middle of the year should be donble- 
erested in the south, and single-crested in the north. A maximum occurred 
with its centre in the middle of 1879, but it is an unfavourable instance to 
which to refer, owing to its effects in the latter part being masked in the 
Belgaum curve by the early arrival of greater movements. In 1882, how- 
ever, something of this effect can be seen. 

If then this be a constant phenomenon, it may no doubt ser?e as a guide 
in obtaining a forecast of the coming position of the barometer during each 
quarter of the year. Its reliability for the first quarter during the last four- 
teen years we have already examined. The conditions of the case may be 
set forth as follows : — 

The barometric position during the : 

first quarter in the south is determined by the general barometric move- 
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.ent of that quarter over the whole area, minus the movement whioh took 
lace in advance in the foarth qaarter of the previoos year, and has already 
dsappeared in the south, 2)lu8 the early arrival of the movement which will 
ae experienced over the whole area during the next quarter. 

Second quarter in the north is determined by the general barometric 
movement of that quarter over the whole area, jdus the late anival of the 
movement which appeared in the south during the previous qaarter, plus 
the early arrival of the movement which will bo experienced over the whole 
area during the third quarter. 

Third quarter in the north is determined by the general barometric move- 



\ 






ment of that quarter over the whole area, minus the movement which too! 
place in advance in the second quarter and has already disappeared in th^ 
north, ;>/£/« the early arrival of the movement which will be experienced ovec: 
the whole area during the next quarter. 

Fourth quarter in the south is determined by the general barometric mov< 
ment of that quarter over the whole area, plus the late arrival of the mov 
ment which appeared in the north during the previous quarter, plus the earl 
arrival of the movement which will bo experienced over the whole 
during the first quarter of the next year. 

The difficulty lies in eliminating all determining elements except the 
vance movement. If the principle of the method be correct, the difficoL 
will doubtless be overcome in the course of time. At present it seerwr^^s^B 
possible, by arbitrary processes and even by merely examining the corves wL 
the eye, to obtain a general foresight of what is coming. 

The next matter which presents itself for consideration is the tracing 
the annual symmetry in tho barometric abnormals during the years preview 
to 1872. Unfortunately the barometric records of Karachi for many of 
years previous to 187G have not been found strictly comparable with thoi 
of the other stations ; and those of Deesa and Belgaum compare with ea^ 
other and with Bombay, only as flEir back as 1869. Still, if the qoarterl-.^ 
curve of Bombay alone be examined, light may be thrown on the matie^^* 
Fig. is the quarterly abnormal curve of Bombay for the years 1847- 
The dotted line running through the continuous one is simply drawn witli 
free hand to represent the average movements of the curve, and will serve 
show more clearly its broad outlines. 

In all the years 1847-71, that is in twenty-six years, there are but eig*** 
instances of the occurrence of the symmetry, namely in 1847, 1848, 185^i 
1867, 1858, 1860, 1866 and 1869. This scarcity of its existence during ^^ 
many years may be due to the unfavourable disposition of the larger osciU^' 
tions of tho curve, which being of irregular or short periods, or having tb^''' 
turning-points in the middle of the year, necessarily mask any symmetricBi 
arrangement which might otherwise have been apparent. It will be noticed 
that there are three great oscillations of the curve — one with its maximniD 
centering in the year 1866, another centering in 1866, and a third in 1877. 
This is the, already known, eleven-yearly movement. It will also be noticed that 
the first great oscillation — that centering in 1866— is low, indistinct, nrach 
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spread oat, and manj-crestod ; the next great oscillation — Uiat centering in 
1866— is higher, more distinct, and only three-crested ; whilst that centering 
in 1877 is the highest, best defined, most compressed, and only single- 
crested.^ It seems possible that the notable clearness of the annual symmetry 
doling the years 1872-82 is due to the singleness of the great maximum, 
which having smooth and uniform features does not mask by smaller sub- 
oscillations the symmetrical movement. 

With regard, again, to the annual symmetry, another possible explanation 
suggests itself — an explanation quite independent of the existence of the yearly 
double oscillation represented in Fig. F. Although there can be little doubt 
of the reality of the yearly double oscillation, and although the results ob- 
tained in Tables lY. and Y. are remarkable, still it has not been claimed that 
those results afford a complete and satisfactory explanation of the phenomenon 
in question. Indeed there are some forcible objections which may be urged 
against such an explanation. 

Fig. L is the curve for Bombay, similar in all respects to Figs. A, B, and C, 
but upon which has been superposed the monthly abnormal curve. Fig. M 
is obtained by taking the smooth freehand curve of Fig. L as a base lino, and 
measuring from it the monthly positions. By this rough method the great 
oscillations are approximately eliminated. If Fig. M be examined, it will bo 
seen that (disregarding the small oscillations in February 1879, in April and 
October of 1880, and in January of 1881) there are twenty-four oscillations ; 
which occurring in eight years, are therefore on an average each four months 
in duration. It will further be seen that from 1876 to 1881 they are in some 
respects similarly disposed in each year. Thus each year contains a central 
maximum, with another maximum on each side. Further, daring the five years 
1877-81 the central maximum is greater than the two side maxima. More- 
over it will be seen that although 1879 is of this type, yet it is distinctly 
difbzentfrom all the other years ; but 1878 on one side of that year, and 1880 
cm the other, resemble each other more nearly than they do any other years ; 
and also 1877 resembles 1881 ; and, though more distantly, 1876 resembles 
1882. This is an e£fect which would be produced by two series of oscillations, 
one of a periodicity nearly the same as the other — as, for instance, one of 8} 
months and the other of four months — and so placed with respect to each 
other that their nodes come together in some part of the year 1879. It is 
not necessary to suppose that these oscillations have always the same ampli- 
tude ; they may commence gradually and die out gradually, others being 
raised in their place. There may also be mixed with them many other 
OBcillations of small period. Whether they were persistent or dying out, it 

1 It might perhaps be more correct to speak of each maximum as three-orested : 
thus the maximum of 1856 was accompanied by side maxima in 1853, and in 1857-8 ; 
that of 1866, by maxima in 1864 and 1868 ; whilst that of 1877 was accompanied by 
those of 1873-4 and of 1880-1. In the last case the side maxima, having been at a 
dislanoe of three and a half years from the central one, caused it to appear single- 
crested. If this riew of the carve be adopted, then it may be observed that the side 
maximum which follows is higher than that which precedes the central one* 
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is evident that at any particular time the phase of the barometric movemmitfl 
(such as are represented in Fig. M) would depend upon the relatiye pomtion 
of the two or more series of oscillations with respect to each other at tha^ 
time. It is also eyident that the phase would last for a number of years. 
Now it may be that during the years 1872-82 the phase was by chance sudi 
as to cause a symmetrical disposition in the quarterly averages ; and it if 
possible that throughout the years 1849-71 the phase was not such as tc 
cause a symmetrical disposition. If, however, such an explanation be adopted, 
then it will be necessary to account for the occurrence of the symmetry daring 
the eight years 1847, 1848, 1852, 1857, 1858, 1860, 1866 and 1869. 

It is worthy of note that, if the average of the yearly curves of Fig. M foi 
the five years 1877-81 be taken, and this average be subtracted from Fig. IM 
during the years 1876-81, and the resulting residual monthly values be pui 
through a simple process of smoothing, then Fig. N is produced. In thif 
curve there are decided indications of an 8^ or 9 monthly oscillaUon, begin 
ning in the middle of 1876 and ending in 1880. 

In conclusion, the following subjects seem worth further notice. First 
the existence of the yearly double oscillation represented in Fig. F. Second 
the annual symmetry in the quarterly abnormals. This symmetry may be f 
constant phenomenon, which under favourable circumstances should alwayi 
appear, and upon the existence of which it will be safe at all times to bas4 
calculations ; or it may be the result of a chance coi^'unction of two or mor< 
series of waves or oscillations, and if so, calculations can be based upon iti 
existence only during the time the barometric phase which gives rise to i 
shall last. But if there are always barometric phases lasting over a consider 
able number of years, the annual barometric variation during those year 
must necessarily be of a certain type, just as it is seen to be in Fig. M ; ani 
although the type may not be such as to produce the annual symmeir; 
pointed out in Fig. A, .still if for any particular phase its exact form can h 
ascertained, then by watching the variations from that form during individua 
years it may be possible, while the phase in question lasts, to gain some fore 
sight into the coming changes. TJiirdf the fact that barometric movement 
appear in advance in the south during the first and fourth quarters of th 
year, and in the north during the second and third quarters. And fourth 
the arithmetical proportions shown to exist between the great wave of 1877 
78 and the smaller wave of 1880-81. It seems ahnost proved thatth 
latter wave is a reproduction of the former, and since its individual feature 
are proportionately diminished, that the oscillation is dying out. If this b 
the case, then it may throw some light upon the connection between bare 
metric movements and variations in solar heat ; for if the latter are th 
exciting cause of the former, then an action analogous to that of wind i 
causing waves on the ocean may be looked for. One long continued win 
does not produce one great wave on the ocean, but several comparative! 
small ones, varying in length and amplitude according to the strength as 
uniformity of the wind. 
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TABLB VI. 

QtrABiBKLi BuontKic AeaoBiuLa fob tbb Foub St&tiomu, Ku\chi, Dbbba, Buubii 

AKD BtLOivit FOB 1876-83 (iN *ooi in.) 



K*r«clu .. 
Bombiji 



1876. 

Ill 



i Is 

1-2 -§. 



■|-24;+34 +55 + 6 4-27!4.i9;_49 
■|-JZ,+29:+52|+'8t+-36l4- 7,-36 



+'1+ g|+2o,+33;+5V+ 4 +33'+-i7-36- 



KBrachi ,. 
Deeu ., 
Bombft}' 
Belganm 



ill 



1+8 



n 



,+ 8|-24-i; 
■33 +^1+ 6|— a< 



EbtmIu . 
Deeaa ... 



1;^ 



AT«nga ol the Four | . 
Stati0P» ) I "t" 



-'5 , - 



Van. — Tb» uomal vbIqm from vhich the BboomialB in this Table are obtained ai 

Foe Raraohi ol fbe obaemtioni of the jeBn 1856-65. 1669-71, and 1876.80. 
,, Dveaa „ „ 1859, 1861-66, 1869-71, and 1S76-S1 

.. Bomlttv „ „ 1847-72. 

„ „ i8s6-63, 1864-73, and 1876-80. 



[Note added September 1864.] 
Jji the aboTe paper I have pointed out with regard lo the qnarterly abnor- 
intl enrre of tbe barometer at Bombay (Fig. of the diagram) that Uie three 
k vbich centre about the yeaia 1866, 1866, and 1877, have a pro- 
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lf^9^Meou&e BKUcrokigtfU are dspofied to gn« i^ 

Ibe ikm of cr^ikaliiig from the popular nind Ae Kefirf in tlie infiiience of 

llii^ BKMi oo tbe vcalher. Iliere k. lioveTer. anodber befiei; not quite so 

m)M^ ffpreid^ bot stiD tcij gcDenDj aeeepftcd, wliidi attribvlea lo flwefoi- 

g^CMUW a peenliarij ftomnr diameter. Over and orer again baxe I heard tbe 

remark that it would be wdl for those propoaing to take m to jage to viit 

ooiil the cqaiDoettal gsdea were orer. It has struck me, therefoe* that as 

tre bare bad for serend jearv past a regolar system oC storm waraings, it 

mi^t be of interest to ascertain if the reccnrd oC these warnings, and of the 

f^umsa^ with whieb they were ecnmected, exhibited any maadmnm oC stonn 

frequency about tbe equinoxes. 

Tbe period I bare taken has been that of the fourteen years begmmng 
with tbe spring of lOTO, and I have commoMed with the spring in order to 
inelnde tbe past winter, that of 1888-4. With the year 1870. the syste- 
msiie checking of storm warnings was commenced on the demand of the laie 
Colonel Bykes. The results were published as Pttrliamentarf Papen for 
the firni hcvcu years, and subaequentiy the returns have been regular^ pre- 
pared in the Meteorological Office, though only the summaries of results hsve 
appeared in the Annuia Reports. As these returns give not only tiie stonns 
for which warnings wore issued, but also those for which none were sent 
out, they afford a ready index to the storms which have been fdt on the 

coasts, , , ,, 1 

Only wch storms have been selected as have been reaUy severe, such as 

have attaiood force 9 of the Beaufort Scale at more than two stations, with 

ft volucity oxoooding 50 milcB au hour recorded by an anemograph for more 
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than a siuglo hoar. I have also not discriminated between the directions 
from which the strongest winds were felt. 

The whole inquiry has been of a somewhat cursory nature. From its 
very character it does not admit of great accuracy ; firstly, because the per- 
sonal equation of the storm-reporters, such as lighthouse officials, is strongly 
marked — some of them reporting force 12 rather frequently ! — and secondly, 
because the area with which we have to deal is too limited to be a fair gauge 
of the disturbances of the atmosphere at large. If a severe gale passes 
either over Spain or just outside the Shetland Islands, we shall have no 
record of it at our own stations. 

In all questions of the periodicity of gales this difficulty crops up. 
Speaking of the general circulation of the atmosphere over the Atlantic, the 
fact that a gale does not afifect these islands is no proof that it has not passed 
the meridian of Greenwich, either north or south of us. It would appear, 
and this we shall probably be able to demonstrate by our forthcoming 
Atlantic Weather Maps, that hardly a day passes when there is not a storm 
over some part of the Atlantic. The mrj time that we have had a dead 
calm, in an anticyclone over the British Isles, is the period at which the 
cyclonic storms strike the coast of Norway, north of the sixtieth parallel. In 
fact, the anticyclones are always accompanied by cyclonic depressions. 

The mode of inquiry adopted has been to take fifteen day periods (that is, 
to take seven days on each side of the two Equinoxes), and to divide the year 
into equal intervals of this length. Of course we have had twenty-four such 
spaces, with a remainder of five days, which have been omitted at the begin- 
ning of July, that being the calmest part of the year. 

There are represented on the diagram the dates of the several storms, 
and a curve is also given showing the march of frequency in the fifteen day 
periods. 

These show that the storms are all but exclusively confined to the winter 
half-year, if we take that to include part of the autumn and spring. 

A glance at the larger diagram (Table I.) will show how for a certain interval 
the stream of storm depressions sets over us, and then for a time takes another 
path, leaving us at rest. In some years we have as many as four or five 
storms in a fifteen-day period, and in others we have none, or only one. 
This happens even in the latter half of January, the stormiest period of all. 

The diagrams show that there is no strongly-marked maximum at either 
equinox, but they do exhibit indications of periodicity which are very in- 
teresting. 

Leavbg the summei* alone, as not worth notice, the frequency rises from 
nine and eight in the periods preceding the autumn equinox to ten at that 
ejpoch. The curve then rises rapidly, the value doubling itself and trebling 
itself in the two succeeding intervals. We then find a falling off at the time 
of the Martinmas summer in the first half of November, and a second maxi- 
mum in the end of that month — the period indicated by Sir John Herschel 
long ago, in an article in Oood Words for January, 1864, as that sue- 
ceoding what he called ** The Oreat November Wave," a phenom^on which 
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does not receive so much attention now as formerly. The first part 
of December is comparatively quiet, but after that, the frequency rises to its 
absolute maximum at the latter half of January, from which period the curve 
descends gradually, with one decided check in February, to the same value 
which it had in August, and which it attains at the end of April. The check 
in February reminds us of the well-known tradition of the ** Halcyon " days 
at the end of winter. The frequency at the Spring Equinoctial period is 
nearly double what it is at the corresponding interval at the Autumn 
Equinoxy being 19 as compared with 10. In one particular, however, the 
phenomena agree, the Equinoxes are periods of sudden change in storm fre- 
quency. In the autumn this rises from 10 to 20 as soon as the Equinox is 
passed ; in the spring it falls from 27 to 19 as the Equinox arrives. 
Accordingly, persons who wait till the Equinox is passed in autumn, increase 
their chances of falling in with a storm, for the diagram shows no signs of a 
lull when once a heavy storm has occurred. In the Spring it would apparently 
be wise to wait till April was well advanced, if you wished to get calm weather 
in the Bay of Biscay. 

If we now look to see what evidence of recurrence of storms, for par- 
ticular short periods, is discoverable in our data, we find that the day most 
frequently so distinguished is January 1st, on which a storm was recorded 
six times in the fourteen years. This is very remarkable, as December Slst 
only shows one, and January 2nd only two storms. 

Five days, November 10th and 20th, January 18th and 19th, and 
February 26th, show five each, and no less than sixteen days show four. 

The stormiest two-day interval is that of January 18th and 19th, which, 
as just explained, exhibit five storms each. The most disturbed three-day 
period is that of January 24th to 26th, where we find four storms on each 
day. 

The date of the battle of Trafalgar, October 21st, is marked by two fours, 
on the 21st and 22nd, but the end of October is not so disturbed as the end 
of January. 

The diagram also shows that almost every month in the year is oc- 
casionally nearly free from storms. October, November, December and 
January have only one apiece, but in difierent years. March is the only 
month which has at least two storms, thus justifying its epithet, *< March 
many- weathers. " 

In conclusion, I may say that I am not the first who has attacked the 
notion that equinoctial gales were felt in Northern Europe. D.ove, in the 
4th edition of his Gesetz der Sturme^ 1878, at p. 197, speaking of storms 
arising outside the Trade Wind zone, says : 

** In Western Europe these storms are rare, and probably are never ex- 
perienced in summer ; we must now examine into the reason of this, and 
must take care to remember the changes in atmospherical conditions which 
occur in spring and autumn. Lucretius calls these epochs *< the Wartime 
of the Year,** and in fact an Italian may well speak of equinoctial storms. 
Such an expression, however, sounds strange from the mouth of a German, 
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fur uno caunot but thiuk tliat ho putti the oijoluox at Christmas, and forgets 
that September in tha nsnal mouth for the occarrcnco of that pheooueiion." 

The Tables which are appended to the paper exhibit : — 
I. The actual dates of the storms. 
II. The diamal frequency daring the period. 

m. The frequency in fiiteen-day periods, and the same smoothed by tlio 
usual formula B = 'L±.^..±J 
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Jlr. S*YiiON9 considered the rcKiilts of lliiit paper cxtremelv iutere«ting an «"* ^"" 
iixcfiil, thoiieli lie was rather Rstunialioi al tbem. WitJi renard to the diitribrV *7iii' 
tiou of stormp, it certainly did ajipear from the diagram that the time of tl*^ "*"*" 
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equinoxes was not of a particularly stormy character. He had always under- 
itood, however, that the storms did not arrive here at the time of the equinoxes, 
t>ut they originated in the tropics about that time, and reached the British Isles 
)ome weeks later ; but even admitting this, it did not make the case for the 
equinoctial gale theory any better. He coidd not understand the absence of any 
marked maximum at or about the date of the Royal Charter Storm TOctober 26th), 
as some years since much evidence in favour of its periodicity haa been brought 
forward. 

Prof. Abchibald said that the fact shown by Mr. Scott's diagram, that the 
storms were more frequent in the >vinter half-year, was a very interesting one, 
and was in agreement with the theory of cyclones as w^orked out by Ferrel, 
according to wliich the horizontal temperature gradient between their borders 
and centres was the chief factor in their production. As the temperature 
throughout the Northern Hemisphere was more uniform in summer than in 
winter, cyclones would not be so readily developed in the former season as in 
the latter. 

Mr. C. Habding remarked, with reference to the connection which Mr. Scott 
had drawn between the November wave of barometric pressure and the maxi- 
mum number of gales experienced in that month, that he had long noticed the 
common occurrence of a very high barometer in February and a similar frequent 
occurrence of heavy g^es m that month. He referred to the occurrence of 
gales at the Cape of wod Hope, and the manner in which the barometer obser- 
vations showea that the months in which the range of barometer was large, 
gales were also of freouent occurrence^ and the months of small range were 
much more free from gates. Prof. Archibald had remarked that wherever there 
was an area of low pressure there must be connected with it an area of liigh 
pressure. Doubtless this was correct in theor>% but the high pressure area was 
often very hard to find in practice. He had lately been examining the synoptic 
charts of the late Captain Hofimeyer, and from them it appeared that from 
January 4th to 17th^ 1881, there was an area of low pressure which occupied a 
fairly nxed position m the middle of the North Atlantic, with a steady Easterly 
gflJe on its northern side, and in the track of trans- Atlantic vessels : during this 
period there were no travelling depressions on the eastern side of the Atlantic, 
until at length the disturbance which had existed for a fortnight passed off to 
the eastwaiS, and in travelling over our Islands caused the memorable gale of 
January I8th to 19th. 

Mr. Laughton said that he had long maintained that the equinoctial gales 
were a myth, and it was satisfactory to liim to see tliis opinion so strongly supported 
by the inexorable logic of figures. It was impossible to say what had given rise to 
the popular belief — perhaps some ancient storm, the effects of wliich had left a deep 
impression on the vulgar mind. It was, however, worth noticing that in modern 
times none of the great historic storms came at the equinoxes ; they all agreed 
fairly well with the maximum periods now shown by Mr. Scott. 

The President (Mr. Scott) in reply said that he had noticed in working up 
the paper that sometimes for two or three consecutive years the same period in 
each year would be marked by very stormv weatlicr, and then would be calm for 
several years ; accordingly the Koyal CKartcr gale might have recurred fre- 
quently between 1860 and 1870, though this was not tlie fact subsequent to 1870. 
The period of fourteen years was not sufficient to give a smooth curve, and a 
mnch larger number of years would be needed to smooth the irregularities whicli 
at present existed. 



On the Physical Signifioancb of Conoavb and Convex Babogbaphio ob 
Thebuogbaphio Tbaces. By The Honourable Ralph Abebcbomby, 
F.B.Met.Soc. 

[Bead June 18th, 1884.] 

Ant one who is in the habit of watching a barograph, will have often noticed, 
that when the barometer is falling, the trace may be either concave or convex ; 
that 18 to say, though always falling, the hollow of the curve is sometimes 
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turned npwarda, vhen we call it concaTe, and at other times downwards, when 
we call the trace convex. 

For inetsnce, in a typical cyclone (fig. 1) the barographio trace ia always 
convex at first, aa at A ; later on the cnrve beoomes concave, and bo eon- 
tinuee till the mercnry turns to rise. This is qnite Jsdependent of the rate 
at which the barometer is falling. In rear of the cyolone the cnrve remuns 
concave for a very short time, after which it beoomes markedly ooovex. In 
some cues, the riung part of the trace is convex thronghont. 

Fie, 1. 
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On a fine day, the sweep of a thermographic trace (see fig. 8) also presents 
some striking contrasts. Commencing at the lowest point, the onrve is concave 
for a very short time. Then it becomes very convex abont 10 or 11 a.m., 
and less bo till the mazimiun is attained. In the afternoon the trace almost 
immediately becomes concave, and remains bo for the remainder of the day. 
The convexity of Uie morning trace, aa opposed to the concavity of the after- 
noon, ia very onriooH. 

Snppoae, as in fig. 2 F, that the barometer fell 0*2 in. between 1 and 2 
o'clock, and another 0*2 in. between 2 and 8 o'clock — the resolting baro- 
graphic trace would be a straight deacending line like *. If in the second 
honr the mercury fell 0-3 in. instead of only 02 in., the resoltiiig trace 
would be a convex line like x ; while if it only fell 0-1 in. in the second hour, 
the trace would be concave as marked a. 

If barometric rate be defined as the nnmber of hnndredtha of an inch 
which the mercnry moves either np or down per hour, it may be exiwessed as 
follows :-~With a felling barometer the trace is convex for an increasing rate, 
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concftTe for a deoreasiiig one. A glance at fig. 8 B will show that fbr a 
ig barometer the conTerae is the oue, for when tiie rise ifl greater in the 
md than in the first hour, the trace ie concave, an in A ; but when leu 
1 it is oonvex, as at X. Therefore with a rising barometer the trace is 
rex for a decreasing rate, and eoncave for an increasing one. This is 
reTerse of what happens with a Ming barometer, 

Fia, B. 



m 



he simplest case of barometric change in this conntry occurs when a well- 
wd cyclone drifts past any station ; the flexnres of a barogram can then 
asily followed. In an ordinary British cyclone, of the westerly type, there 
ring of rather steep gradients some way from the oentre in front of the 
reeaion ; a long oval area of low preBsure some distance in front of the 
re ; while in rear, the steepest gradients are fonnd quite olose to the centre, 
i is well shown in fig. 1, which givea the isobars over Great Britun on 
ember 14th, 1875, at 8 a-m. The arrow dcDotes the direction of 
ion of the cyclone, and the nnsymmetrical arrangement of the steepest 
lienta with reference to the centre is very obvioos. 
'o get the bar<^^phio section of a cyclone, or to find out what curve the 
Mgation of the depression wonld hare on a recording instniment, a line 
it be drawn across any portion of the plan, as shown on a synoptic chart, 
illel to the path of the eydone ; and then by measuring the distance in 
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time between any two consecutive isobars the flexures of the trace will be 
obtained. 

For the sake of simplicity, we shall suppose, in the first instance, that we 
are stationed in the path of the cyclone, and that the centre will pass exactly 
over UB. By this we make the line of section of the cyclone coincide with 
the line of gradients, which is not the case in any other portion of the depres- 
sion. The lower part of fig. 1 shows such a section of the cyclone, sketched 
in the upper portion along the line AB. The position of A and B is reversed 
in the section, so as to read from left to right, like an ordinary barogram. 
(The curve, as recorded at Stonyhurst, almost in the central line, dififers 
only slighUy from this.) 

The normal barographic trace in a cyclone is therefore simply the reflection 
of the typical shape of isobars in that kind of depression ; and to a single 
observer, the durection of curvature, that is the convexity or concavity of a 
barogram, enables him to tell whether more or less steep gradients are ap- 
proaching, and whether a gale is going to get better or worse. 

Though the future of forecasting certainly depends on the progress of 
research on the nature of synoptic charts, any hints towards making fore- 
casts from observations on a single barometer, and on the appearance of the 
sky, will always be valuable. The author hopes that this new test, by which 
a solitary observer can sometimes infer the change in the steepness of the 
gradients which are approaching him, may be considered a small contribution 
to an increase of knowledge in this direction. 

There is, however, one limitation, which considerably detracts from the 
value of this deduction. If the line of section of the cyclone which passes 
over the observer is not square to the isobars, the relative distance between 
any two consecutive isobars is no longer a measure of the gradients. For 
instance, in fig. 1 (p. 242) : — ^If that cyclone had passed over an observer any 
where on the dotted line CG, the trace from C to E would have been concave, 
because CD is a shorter line than DE. But all the time he is getting into a 
region of steeper gradients, as measured square to the isobars, and therefore 
tlie criterion of increasing gradients fails. 

But if a concave trace need not be an absolute test of decreasing gradients, 
a convex trace can never fail to indicate steeper gradients with a falling 
barometer. This may be readily seen by considering the nature of concen- 
tric lines. Conversely, with a rising barometer we see in fig. 1 that from E 
to G the barogram will be concave, though the gradients are decreasing ; but 
under no possible conditions could a convex trace fail to indicate a decreasing 
gradient. 

The author would, then, lay down the following rules, which will be the 
more valuable now that efficient barographs are so cheap. 

Assuming that the force of a gale is proportional to the gradients, a convex 
barogram is always a bad sign wiUi a falling barometer, and a good sign with 
a rising one. A concave trace is sometimes a good sign with a falling 
barometer, and not always a bad indication with a rising one. 

These rules of course involve the supposition that the motion of the baro- 
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Ddeter is dao to the translation of isobars over the observer, but in practice 
much more compHcated changes sometimes occnr. For instance, in a very 
Bommon class of gale, belonging to what the author has described as the 
Southerly typo of weather, a cyclone after arriving near the British coasts 
remains stationary, but the central barometric pressure decreases by perhaps 
0*5 in. 

The fall of the barometer which then occurs at any station is no longer 
of the same kind as that which we have just examined, and the flexure of the 
brace is determined by other considerations. The direction of curvature 
would then depend on any variation of the rate of deepening, and not on the 
motion of the cyclone. 

For instance, suppose a stationary cyclone, which began to deepen from 
increasing intensity. If the rate of deepening was constant, the trace would 
be a straight descending line. If the rate increased, the curve would be 
convex ; if it decreased, concave. But as we know that the deepenmg of a 
cyclone means intensity, we may look on a decrease of that rate as a 
favourable sign, and therefore the indications of the relation of curvature 
to weather would remain good. The complications which arise from a 
deepening or shallowing moving cyclone need not be discussed here, but 
it is important to notice the two distinct causes of barometric change — the 
passage of amoving cyclone, and the deepening of a stationary one. 

The general conclusion then is, that the curvature of a barogram depends 
on an increasing or decreasing rate of change, either upwards or downwards ; 
and that a knowledge of it sometimes enables a solitary observer to deduce 
valuable indications as to whether a gale is about to increase or to decrease 
in force. 

Flexure of Tlurmogranis. — The general shape of a thermogram or the 
diomal curve of temperature all over the world is tolerably uniform. After 
falling firom midnight till some time between 4 and 6 a.m. with a concave 
trace, the temperature then rises quickly, more or less, according to latitude, 
with a strongly marked convex trace till 2 or 8 p.m. The temperature then 
fiiUs rapidly, and the curve till midnight is concave. The curve cuts the line 
of mean temperature about 8 or 9 a.m. and 8 or 9 p.m. A fair specimen 
of such a trace is given in fig. 8, which represents the diurnal curve of tem- 
perature range at Bombay in March, as deduced by Mr. Chambers. 

As the general character of diurnal heat variation is practically the same 
all over the world, whatever the absolute temperature may be, it follows that 
we may conceive an ideal set of diurnal isotherms being propagated round 
the world. Then the diurnal heat curve would be the product of the passage 
of diurnal isotherms, just as a barogram is the product of the passage of 
non-diumal isobars ; but we might readily conceive a set of diurnal isobars 
being propagated round the world, which would be superimposed on the 
isobars due to the great areas of high and low pressure. The sun is the 
principal source of all heat, and, if nothing disturbed his rays, there would 
bo a regular diminution of. temperature from the Equator to. the Pole, which 

NKW SBBIBS. — ^VOL. X. T 
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might bo cousidered as a thermal slopo. Every day, as the earth tamed under 
the sun, a well-defined wave of variation would be superimposed on this 
slope. The lines which mark out the shi^pe of this deflected slope are what 
we have called diurnal isotherms. 

We must now consider how to deduce some knowledge of an ideal repre- 
sentation of the diurnal variation of isotherms on a map of the world from 
observations on the daily range at any one place. At first sig^t this would 
seem impossible, but it is easily done by the following method. For 
simplicity we must assume a uniform surface to the earth, so that there may 
be no unequal heating of land and water ; and also, that if there were no 
diurnal range, there would be uniform isothermal slopes from the Equator 
to the Poles. The isotherms would then, of course, be parallel to the lines of 
latitude, and any number of degrees of latitude might be required to measure 
the distance between any two isotherms, according to the steepness of the 
thermal slope. As there would be no unequal heating, the diurnal range 
would be every where identical in the same latitude. 

From this conception we easily arrive at the idea that a CeJI of 1^ in tem* 
perature at any place is equivalent to moving an isothermal line so many 
miles south, that is, to an alteration in its latitude. For instance, suppose at 
midnight the thermometer registered 00^, that is to say, that we were under 
the isotherm of 60° ; then if by 6 a.m. the temperature had fallen to 59°, 
that would show that the isotherm of 60° was south of us. 

If now we mark on one side of the map a scale in which 1° of temperature 
is represented by the number of degrees of latitude which naturally corres- 
ponds to one thermal degree, we have only to plot the diurnal curve on the map 
according to this scale, and then wo have a picture of the theoretical dis* 
placement of the isotherms at any hour. For instance — suppose that in 
latitude 20° N the diurnal temperature curve at any station was given by the 
following simple values : — 

Midnight, 60° ; 6 a.m., 69" ; Noon, 68° ; 8 p.m., 64° ; 6 p.m., 68°. 
We can d^uce from that the position of the six isotherms, 59° — 64°, at any 
hour. Let fig. 4 (p. 247) represent a portion of the map of the world on 
Mercator*8 projection, on the assumption that for short distances the qMces 
between the lines of latitude may be considered constant. Meridians of 
longitude are marked on the top, and the equivalent intervals of time are 
indicated below. Then, for simplicity, suppose that 1° latitude is equivalent 
to 1° of thermal slope ; then 1° on the scale of latitude on the right of the 
figure will be equal to 1° of temperature on the left. 

First, to trace the isotherm for the midnight temperature: — ^Mark the 
number, 60°, on the first midnight hour line, at the level of latitude 20^; 
then, as by 6 a.m. the range curve points to 59°, if we want to follow the 
isotherm of 60°, we must go 1° of latitude further south to find it. Xhis gives 
the position of the isotherm of 60° in longitude 6 hours, or 90^ kmgitade. — 
By noon the range curve has risen to 68°, so that we must go 8° fiurtlier**' 
north of latitude 20°, in longitude 180°, to follow our isotherm of 60°* 
In like manner the whole of the range curve at one station in latitude 20^ 
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ean be empbyed to plot the latitado and longitnde of tho 60^ isotherm nil 
ronod the world, by taming timu into longitado and range iato latitude. 

Now with the same limitatiua that tho isothormal slope ia uniform, we 
may auppoae that 1° furthor eouth there is a HimiloT diurnal range onrvo, 
only 1° higher, which can be plotted in the same way as the last. Thia ia 
diown in iha dugram, by starting the isotherm of 61° on the 19° parallel 
of latitude. 

Similarly the whole Bix isotherms can be drawn ; this bas been done in 
the figare, and then we have a picture of the ideal distribution of tompcra- 
tora orer the globe in latitude 2Cf at uoon on tho meridian of 180°. We 
see, moreorer, that tike ebape of the dinmol isotherm on a Mercator chart 
is the some as that of tho diurnal range curve, if wo tara time into longi- 
tade and temperature into latitude, on a saitable scale. 

If in our ondisturbed world wo could walk round tho earth in 24 hours, in 
uy latitude, the line marked 60° on the chart represents what onr journey 
would be if we wanted to keep nnder the uniform temperature of 60° during 
the wlude day. 

If we tried to perform this operation all over tiie world, the amount of 
Toristion and the hours of change would vary considerably. This would in 
no way affeat the argument. It is manifest that as the diurnal range 
dimi" ■■*'<» haat the Equator towards the Pole, the isotherms would conform 
gradually from one extreme to the other, so that within the range of any 
latitude the above reasoning would hold good. 

Ws eon now partially explain the origin of the morning convexity and after- 
noon concavity of an ordinary thermogram. We may conceive that this 
diurnal shape of Uie isotherms is propagated over any station, parallel to the 
lioM of latitude, by the earth's rotation. A section of the isotherms along 
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any latitude, therefore, gives the diurnal range curve. The difference m 
actual level of temperature at different places in the same latitade is in 
practice due to the unequal heating of land and water, or other canses. 
But, whatever the actual temperature may be, the character of the diurnal 
variation is the same, for the diurnal isotherms are propagated over any 
others which may he due to more general causes. 

Now if we look at the manner in which the line of latitude 2QP cuts the 
isothermals in fig. 4 (p. 247), it will be seen that the curve must be concave 
about 6 a.m., so as to give a minimum at all; then as the line of 20^ latitade 
cuts four isotherms between 6 a.m. and noon, and only one from noon till 
8 p.m., and as the number of isotherms cut in a given time is proportional to 
the rate of increase of temperature, the curve must be convex in the morning. 
In like manner, as the temperature falls 2^ between 8 and 6 p.m., and only 
the same amount from 6 p.m. till midnight, the trace must be coneave in 
the afternoon. This, then, gives the explanation of a typical thermogram. 

From this point of view the origin of a thermogram is analogous to that 
of a barogram. With a rising temperature the passage into steeper thermal 
gradients is marked by a concave trace, while that into slighter gradients 
gives a convex curve. Conversely with a falUng temperature the passage 
from steep to slight gradients gives a concave, and that from slight to steep, 
a convex trace. Or an increasing rate gives a concave curve with a rising, 
and a convex one with a falling temperature; a decreasing rate gives a 
convex curve with a rising, and a concave one with a falling temperature. 

But the diurnal trace and the chart of the diurnal distribution of tempera- 
ture only tell the same story in a different form, for one is merely the 
reflection of the other. We must, therefore, endeavour to explain why the 
diurnal isotherms take the shape which we have just found. The real physical 
basis of the varying curvature of the diurnal trace seems to be that after the 
sun has gained a certain power in the morning its heating influence decreases 
rapidly ; while in the afternoon the fall of heating power is very rapid at 
first, but slower later on. Why this should be so we cannot altogether 
explain. Theoretically the sun's radiating power increases as the exponen- 
tial of his zenith distance, but in practice the actual curve of temperature 
is very different. 

Some general reflections on the subject may be made in conclusion. If the 
diurnal curve of temperature in any place could be expressed by a simple 
harmonic series of the form A+B 8in,{d+C), the curve would be equally 
convex on each side of the maximum, and equally concave on each side of 
the minimum, while the point of contrary flexure would be exactly on the 
line of mean temperature, that is, on the line of level variation. Bui as the 
curve is convex in the morning, the harmonic expression for the actual curv^ 
involves a large term, of which 26 is the argument, and then the line of meai» 
temperature no longer coincides with the point Of contrary flexure, ^ere the» 
curve changes from concave to convex. 

The idea has been suggested that the term involving 26 has a harmonic 
origini in the nature of all periodicities to form subsidiary variations of shorter 



ABBBCBOMBT — ^BABOOBAPHIC AND THEBMOORAPHIG TRACES. 249 

period, and that the semi-diomal variations of the barometer, and perhaps of 
the wind also, are dependent on this pecuUarity of the heat curve. 

The aathor, however, thinks that the origin of the flexure is the unequal 
rate at which the air takes up heat Arom the sun ; and that the harmonic term 
which contains 26 is simply the necessary geometrical expression of an 
nnsymmetrical trace. Ho can iind no support for the idea that each term 
of a harmonic series has a different physical source. 

In connection with the flexure of a simple harmonic curve at the lino of 
level of variation, the author may perhaps be permitted to notice some un- 
successful researches on the question of the level of a cyclone. 

If we suppose that some portion of a cyclone is above the general level of 
the atmosphere, and some below, it would be of the utmost value in the 
theory of cyclones to determine what the level of any cyclone was. 

For instance — ^the pressure at the lowest point of a cyclone may be as 
high as 80*0 ins., and yet that must be below the level of the adjoining 
regions ; or the highest part of a winter cyclone may be only 29*5 ins., and 
yet that must be above the general level of the surrounding atmosphere. 

The author has spent much time in the attempt to discover the level of 
variation of a cyclone by means of the flexure of barographic traces, but he 
has oome to the conclusion that the direction of curvature of a barogram 
depends on the causes which have been fully detailed in tliis paper, and that 
a method of finding out the level of a cyclone has yet to be invented. 

The results of this paper may be summarised as follows : — The author 
shows that a falling barogram is convex when the rate of fall is increasing, 
and concave when it is decreasing ; and conversely, that a rising barogram 
is convex when the rate is decreasing, and concave when it is increasing. 

As the rate of barometric change is proportional to the steepness of the 
gradients which are passing, and the wind also depends on the gradients, he is 
able to lay down the following rules for estimating the coming force of a gale 
from the inspection of a barogram. A convex barogram is always a bad sign 
with a fedling barometer, and a good sign with a rising one. A concave 
trace is sometimes a good sign with a falling barometer, but not always a bad 
indication with a rising barometer. 

[The convexity or concavity of a thermogram is in the same way shown to 
depend on the rate of thermal change.] 

The author gives a method by which the distribution of diurnal isothermals 
over the globe can be deduced from the diurnal thermograms in different 
latitudes ; and shows that the shape of diurnal isotherms on a Mercator chart, 
for a limited number of degrees of latitude, is similar to the shape of the 
curve of diurnal temperature range, if time be turned into longitude, and 
temperature into latitude, on a suitable scale. 



2fi0 BABDING MABimfE LOSSES AND CASUALTIES FOB 1688. 

Mabitime Losses and Casualties fob 1888, considebed in comnection with 
THE Weather. By Charles Harding, F.R.Met.Soc. (Abstract.) 

[Read Jane 18th, 1884.] 

The shipping intorcsts of England are so large, that any matter which can 
be said to have a bearing on the subject is of sufficient importance to discuss. 

Shipping casualties and losses are regarded to a very great extent as the 
concomitants of bad weather, and rightly so too, for if we study the wrecks on 
the coasts of the United Kingdom, for example, it will be found that the 
number is proportionately higher or lower in accordance with the stormy 
nature of the weather. 

Although Insurance Companies, and indeed all who are interested in shipping, 
readily admit tliat the weather is the main cause of the loss of ships, yet 
meteorologists have at present scarcely* attempted to utilise the records of the 
number of casualties as an index of the weather experienced. 

Witli the object of connecting wrecks with the weather, I applied to the 
Secrctar}' of Lloyd's for a list of the casualties and total losses which occurred 
on the coasts of tlie United Kingdom during the year 1888, and I would here 
acknowledge the ready kindness with which the information was furnished. 

The lists of Maritime Losses and Casualties supplied by Lloyd's are for the 
several weeks ending Wednesday, a division of time for which meteorological 
statistics are not usually prepared, indeed I have been able to obtain only the 
Kew Diagrams published by the Times with which to compare the lists. 
Fortunately these are for weeks ending on Wednesday; but I admit that the 
comparison of wrecks in the British Islands witli observations at Kew is 
very poor, and I should prefer using similar data for all the other self-recording 
observatories in the United Kingdom ; the labour of this, however, in the 
absence of published results in a convenient form, places such an undertaking: 
altogether beyond my power as a private worker. 

With the view of connecting the casualties with the storm-centres or depres- 



sions which influence the weather of our Islands, I have also used the valuabks — 3 
Monthly Weather Reports published by the Times^ in which maps are giv eir" i 
showing the track or passage of each depression. 

The following details will probably assist in judgment being formed as 
the relation existing between Wrecks and Weather in 1888 ; for brevity onl^ 
the most prominent features of the weather are mentioned. 

January. — ^Frequent gales passing over the Northern Coasts. The stormr jP 
of 25th and 26th were very severe, bringing up the list of casualties in on** — -^ 
week to a total exceedmg that of the previous four weeks. Many storms wer- -""^ 
felt in America, of which a great number crossed the Atlantic, and the paUic=='^ 
the centres followed a very similar route from Newfoundland to the Britii^y 1 1 "• fr 
Isles. 

February. — A stormy month — most of the storm centres, however, passir"^*^ 
to the westward of our Islands, except the gale of the 2nd, which cro ss ^i^ 
England centrally. Losses in the first week in excess of those for the to*«/ 
remainder of the month. 
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March, — A fairly quiet month. A northerly gale of exceptional viol^ice 
on the 6th, resulting in the loss of 882 lives on our East Coast. 21 vessels 
reported as totally lost in the week ending March 7th. This gale was chiefly 
due to a high barometer in the west, coupled with a depression moving south- 
eastwards from Scandinavia, causing a steep gradient for Northerly winds. 

April was particularly free from gales. Number of losses very low m 
consequence ; the 28 casualties and 9 total losses reported in the week ending 
the 4th being doubtless due to a gale on the 29th and 80th of March. 

May. — A very quiet month, the force of the wind scarcely reaching that 
of a fresh gale any where in the British Islands. 

June, — Extremely quiet weather. The North Atlantic was almost entirely 
free from storms during the month. 

July, — The weather, though not so calm, still maintained its smmner 
character. The winds were generally Westerly. 

Awjmt, — ^A few more losses occurred this month, but the storm-centres 
passed, witliout exception, either over Scotland or altogether to the North of 
our Islands. A rather heavy gale blew on the 8th and 9th. On the 28th 
and 29th a storm passing over Scotland can be traced to well within the 
Tropics. This gale caused a vast amount of destruction off the Coast of 
Newfoundland on the 26th, and was referred to in my paper to the Society on 
the Storm of September 1st to 8rd. 

September. — ^A great increase in the number of casualties and losses due 
to a severe gale on the 1st to the 8rd, the force of which was chiefly felt on 
our Western and Southern Coasts. 21 vessels reported as totally lost in the 
week ending the 6th. The storm is the one which has been traced back to 
as early as August 24th, when it had the force of a strong gale in lat. 21^ N. 
(see Quarterly Journal, Vol. X. p. 7). 

October passed over very quietly ; there were only two gales of any real 
importance — those of the 16th to 18th and 24th to 25th — but both of these 
had their centres well to the northward of our Islands. 

November passed without a single gale of any violence. In all the four 
weeks ending 28th, only 25 vessels were totally lost. Atlantic very stormy. 

December was generally quiet, but a severe gale, with its centre passing 
over Scotland, visited us on the night of the 11th to 12th, occasioning a 
heavier loss to shipping than any gale during the year. 88 casualties and 42 
total losses were reported in the week ending 19th, and showed this to be one 
of the most severe gales of the last few years. North Atlantic veiy stormv, 
but the depressions mostly followed a nortlierly track, giving us little wind bat 
much rain. 

As was stated in the commencement of this Paper, the author's 
object has been to suggest the subject for discussion ; and he wishes it to 
borne in mind that the occurrence of a single gale of a certain type on thi 
coasts of the British Islands may cause greater loss of life and property 
dozens of other gales, he therefore considers that especial attention should 
given to these disturbances. As an instance of what is meant might 
cited the gale of January 18th, 1881, which, for the week ending 
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22nd, raised the number of wrecks on the coasts of the United Kingdom to 
108 vessels. The principal mischief occasioned by this gale was duo to the 
existence of an area of high barometric pressure to the east of our Islands, 
which caused a check to the progress of the storm's advance, and resulted 
in prolonging its duration of and intensifying its force. 

Another instance may be taken from the gale of October 18th to 14th of 

m 

the same year, a discussion of which is printed in the Society's Joiima/, 
Vol. m. p. 17, 1882. In consequence of this gale 108 vessels were posted 
on the Wreck and Casualty Book at Lloyd's in one day, and the number of 
lives lost and missing in one week reached 678, a number almost unprecedented. 
The destructive character of this storm amongst the shipping may be greatly 
attributed to the undeveloped nature of the front half of the storm, which led 
navigators and fishermen to suppose that no wind of great seventy would be 
experienced ; but the rear of the disturbance proved to be of unusual violence ; 
to this, as well as its sudden outburst, we must attribute the loss of about 200 
lives on the coast of Berwickshire alone. 

I am of opinion that a proper systematic discussion of wrecks in relation 
to the storms which caused them, in such a manner as would admit of the 
loss to life and property occasioned by a severe storm being compared with its 
own weather, would do much to lessen disasters at sea, and would also intro- 
duce a certain standard of reference to show the severity of a storm on our 
coasts, much in the same way as an anemometer shows the force of the wind 
at one definite spot. 



CUHATB OF TBB DSLTA OF EOTPT IN 1798-1802 DUBINa THE FrENCH 

AND Bbithh Campaigns. By W. G. Black, F.R.C.S.E., F.B.Met.Soc. 

(Bead Jane IStb, 1884.] 

Ample materials are to be found in the works on the campaigns in Egypt 
in 1798, 1799, 1800, 1801, and 1802, for drawing up a scheme of the Climate 
of that period, notwithstanding the paucity and kind of instruments then 
used by scientists. 

Meteorological records are to be seen in the accounts of the proceedings 
of the Turkish Army in Syria and Egypt from 1799 to 1802, by Dr. 
Wittmann of the Boyal Artillery, 1808, in Dr. Desgenettes' work on the 
Medical History of the Army of the East, 1802 ; and in Dr. Assalini's 
treatise on the Plague in Egypt, 1804. The two latter authors were on 
the medical staff of the French Army under General Bonaparte, the for- 
mer being Surgeon-in-chief, and having charge of the Grand Hospital at 
Cairo, and the latter being Surgeon of the Consular Guards of the French 
Bepublic. No continuous sets of observations, however, taken by officers 
attached to the British Forces, have appeared in the accounts of the cam- 
paigns, which seems somewhat singular, as Dr. Wittmann, B.A., had been 
able to get instruments for his use when attached to the escort of 
the Grand Vizier, commanding the Turkish Army. The observations 
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that are here tabulated do not refer to one place only daring the year, 
bat to Cairo and other localities where the obserrer happened to be 
stationed in the Delta of Egypt daring the movements of the Forces. 

The chief elements influencing the Climate of Egypt, appeared to have 
been the sun*s heat, the winds, and the River NUe, the two first apper- 
taining to all North Africa, and the latter characterising Egypt and rendering 
the Delta more tropical and less healthy than the other coast lands. 

The French mvants ascertained the meteorological constants for the city 
of Cairo at this period to have been these : mean temperature 22^*4 Gait., 
or 72^*8 Fahr. ; mean barometric pressure 761 mm., or 29*96 ins., at a hdght 
above sea-level of 18*86 metres, or about 62 feet. 

These tables appended show clearly a higher degree of the thermometrio 
mean, 78^*8 McGrigor (74^*7 F. Wittmann), which may be due to a differ- 
ence of year, the former French figure being for 1798-99, and the latter English 
figure for 1801-1802, but the barometric mean (29*96 ins. Assalini) is the 
same for the Delta. 

The highest temperatures prevailed in May, June, July, and Angust, for 
fourteen days, ranging from 100^ to 110^ F. ; the lowest were in December, 
January, and February, for 10*7 days varying from 40^ to 50^ F. ; while those 
of the intermediate months rise and fall between those points. 

Temperatures of from 60° to 7(f F. appeared on the greatest number of 
days (95), next those of from 70° to 80° F. were observed on 89 days, 
while those of 50° to 60° F. were seen on 88 days. For the whole year 
the most common temperatures of 60° to 90° F. prevailed on 257 days, or 
about two-thirds of the year, while the uncomfortable extremes of 90° to 
110° F. were found on 59 days, and those of 40° to 60° F. only on 48 days. 
For the years 1798, 1799, Dr. Assalini*s tables will enable us to state fur- 
ther particulars as to the meteorological records kept by him, and to calcu- 
late that the temperature of air in the morning had a mean maximum of 
6d°*2, and that at noon the mean maximum was 76°*8. The minimiiTn 
temperatures at Cairo had a mean of 58°'5 in the morning, and of 67°*8 at 
noonday, for the year. The barometer had a mean maximum of 80*14 ins., 
and a mean minimum of 29*75 ins. for the year. 

Sioiona. — The winter season seemed to have consisted of the months of 
November, December, January, and February, during which the range of 
temperature varied between 40° and 80° F., but the greatest average of 60^ 
to 70° prevailed for 59 days. The summer season comprised May, June, 
July, and August, when the temperatures ranged from 70^ to 110° F. ; bat 
the greatest average of 80° to 90° F. prevailed for 50 days. During the 
spring months of March and April a rapid rise of the temperature occurred 
amounting to 20° F., composed of 24 days of 60° to 70° F. in the first, and of 
12 days of 70° to 80° F. in the second month. During the autunm months of 
September and October a rapid fall of the temperature took place, in- 
dicated by 16 days of 80° to 90° F. m the first, and of 26 days of 70° to 
80° in the other month. 

Jlemarkf^le extremes of high temperatures are recorded by Col. B. Wilson 



BLACK — OUXATS OF THE DELTA OF BOTPT IN 1798-1802. 255 

in the sammer months, but searoelj any of very low ones, though it must 
have been common enough to have met with frost and ice then, as it is now in 
the winter months. 

During the march of the Indian Forces under Sir David Baird, across the 
desert from Kosseir on the Red Sea to Kenneh on the Nile, the thermometer 
rose during the day from 110° to 116° F. in July 1801, obligmg the men to 
march only during the night. 

On May 28rd, 1801, there occurred an unusually severe Sirocco storm or 
Khomseen wind, which was experienced by the British Army under General 
Hutchinson, in camp at Bischamps, on the banks of the Nile, when the 
thermometer rose to 120° F. in the shade. At the same day at Belbeis, on 
the Ismailia Canal, where the Turkish Army was encamped, it rose to 180° 
F., but at the British camp near Alexandria it showed 105° F. only, owing 
doubtless to the proximity of the sea and lakes. 

The chief mnd4, which were from the North-west, and called the Etesians or 
Mediterranean Monsoons, prevailed for 80 days, during the summer months 
of May, June, July, August and September, and during the whole year for 
182 days. 

The chief winds in the winter months were — in November, North-west for 
14 days ; in December, North for 10 days ; in January, North-east for 8 
days ; and in February, North-west for 11 days. 

The hot winds, or Ehamseens, prevailed in the spring from the South-west 
for 20 days, and from the South-east for 6 days, in April and May, and 
calms were common, for 27 days, in every month in the year except August, 
bat prevailed most in January for 6 days, and November for 7 days. 

The greatest variety of winds occurred in February and May, when they 
blew from all points of the compass ; and they varied least in September and 
October, when winds from the North-west and North-east only were observed. 
The North-west Monsoons were steadiest in July, when they were observed 
for 27 days out of the 81. The North winds were most noticed in October. 
when they prevailed for 22 days, the North-east winds in June for 12 days. 
The warm Ebutherly winds had their maximum in 5 days in January, but in 
November and December they are cold and raw, as they pass over the 
inundated country when the Nile is in flood, and become charged with 
moisture. 

The South-east winds have their maximum of 2 days in March, when 
fhey are hot and dry, as the country is then parched up, the waters of the 
Nile being at the lowest; and they constitute the Khamseen storms chiefly. 

The Easterly winds had their maximum of 2 days in May ; the Westerly 
winds theirs of 6 days in April ; and the South-west winds theirs of 6 days 
in February. 

During the whole year there were 182 days with North-west Monsoons, 
75 days with North winds, 52 days with North-east winds, making a total of 
259 days, or about f of the year, with winds from the North quadrants, the 
minority of which again were cooling sea breezes. 

Winds from the South, South-west and West prevailed on 61 days, and 
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from East to South-east on 17 days, or from the most disagreeable direction, 
which appeared thus reduced to about ^^ of the whole year. 

The liainfall was estimated by tlie number of days of rain, and the total 
of these for the year (Wittmann, 1801-2) was 84, which occurred during the 
winter and spring months only, when the greatest number of wet days was 12 
days for February, and 10 days for March, and the least being 1 day each 
for April and December. 

The Rainfall does not seem to have been recorded by Desgenettes or by 
Assalini. 

The degree of Relative Humidity, recorded by Nouettea in Desgenettes' 
work, was found to range from 60*9 in winter, January, to 40 in summer. 
May, coincident with the flow and ebb of Nile floods from the flat lands of the 
Delta. 

The Barometer did not seem to have been a£fected by the change of seasons 
or weather, as it did not vary more than 0*5 in. from the maximum of 80*87 ins. 
in January, to the minimum of 29*84 ins. in May, notwithstanding the 
moisture and aridity of each oi these months respectively, and the general 
mean for the year was 29*96 ins. This may be conjectured to be due to the 
country lying within the range of the latitudes of 80^-40°, of the Calms of 
Cancer, where the mercury rules high, and is at the same time steady and 
undisturbed by storms. The mercury rose above 80*00 ins. in every month 
except May, in spite of the rains of winter, and reached the lowest point of 
29*84 ins. in January, March, May, July, August and September, when the 
heat was greatest and the air quite dry. 

The Nilometer or Meekyas of the Cairenes is situated on the Canal at Old 
Cairo, and indicated that the River Nile rose to its highest point of 81*8 
Paris feet, or 88*88 English feet, in the middle of October, and sank to its 
lowest point of 5*8 Paris feet, or 6*07 English feet, in the middle of Jnne. 

The waters thus occupied four months in rising and eight months in £Alling 
at the city of Cairo, the climate of which would be thus rendered semi-tn^ical 
in the autumn, and semi-temperate in the spring, by the change in volume of 
the river increasing and diminishing the atmospheric moisture. 

The Summer was therefore the driest period of the year, being without 
either rain or flood to moisten the air or lands ; but compensation was pro- 
vided by the Etesian winds then prevailing, which brought up vapours 
from the Mediterranean seas, and deposited them on the Delta as heavy dews. 

It might have been supposed that these winds would have been able to 
provide enough aqueous vapour to form rain, but it will be seen that the 
temperatures of 80^-90° and of 90^-100° F. in the day time, co-exisiing with 
a dry and glistening land reflecting the sun's heat, would be sufficient to 
maintain the vapour in the air. It would only have a chance of becoming 
condensed When the sun was withdrawn and darkness set in with a dear 
sky, accelerating radiation, and rapidly lowering the temperature of the air 
beneath. 

The occurrence of rains during the winter months would seem to be due 
to ordinary causes, as there would then be plenty of moisture i^ the air ftom 
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the flooded Nile, and the increased range of temperature would bo sufficient to 

cause larger variations in the capacity of the atmosphere to hold aqueous 

vapour derived Arom the river and seas. 

lilortalUy. — ^It is interesting to observe that Necrological Registers were kept 

of the mortality of the City of Cairo by its Arab authorities previous to the 

French invasion, extracts from them being found in Dr. Dosgcnettes* work on 

the History of the Army of the East, and also in the great French work 

called Description de VEyypte, Etat Moderne, Paris, 1 810-1812. These tables 

afford means of calculating the rates of mortality of the civil population 

of that place per 1,000 per annum for every month in the year 1800-1, 

and comparing them with the high rates of deaths prevailing in the troops at 

the time campaigning in the Delta of Egypt. 

8666 
The total deaths wore ggrrgi and the population was estimated at 260,000, 

and of these deaths there were 4004=^^ P^^ ^^^' children, 01 44=^^ pcr 

1624 
cent, females, and igQQ=ld P^f ^^^^* males, that died of disease, and 

probably were publicly buried in the town cemeteries outside the city. 
These figures will give rates of 81*8 or 82 per 1,000 per annum for the total, 

r^;g for the children, g;^ for the females, and g.o for the males per annum, 

all rather low rates for Eastern cities, but showing, however, the inherent 
healthiness of the locality, in spite of its insanitary conditions. 

The highest monthly rate per 1,000 per annum was for April 79*2, when 
the plague and small-pox were raging in the town, and the lowest was 18*0 
in July, the Etesian season, when the Nile was low, and the country dry ; 
lowing that the causes of native mortality have little connection with the 
salubrity or otherwise of the climate. 

The seasons of the year have been very strikingly rendered by Baron 
Larrey in his treatise on '* Classification des Saisons de TEgypte," which 
divides them into four of three months each — 

Ist. '* Fertile," comprising December (Frimaire), January (Nivose), and 
February (Plnviose), which are salubrious, the time of harvest, with winds 
Easterly and Southerly. MortaHty 28*8 per 1,000. 

2nd. "Morbide," comprising March (Yentose), April (Germinal), and 

May (Floreal), which is pernicious to native health when Khamsccn winds 

prevail, together with exhalations from cemeteries, plagues, gangrenes, yellow 

and ataxic fevers. Nile at its lowest in the Delta, ^inds South-easterly 

and North-easterly. Mortality 61*6 per 1000. 

Brd. *' Etesian," comprising June (Prairial), July (Messidor), August 
(Thermidor), when the season is healthy and favourable for the marching of 
European troops ; NUe in flood, no rain ; North-west winds or Mediterranean 
Monsoons prevail. Mortality 21*7 per 1,000. 

4th " Humide," comprising September (Fructidor), October i^Yendemiaire), 
November (Bmmaire), an unhealthy season, when ophthaUnias, fevers. 
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catarrhs, diarrhooa aud dysentery prevail among Europeans. Tho Nile flood is 
then at its highest, aud the air is moist, and the land is wet with the inunda- 
tions and irrigations. Winds are then Southerly and Westerly. Mortality 
84-9 per 1,000. 

The rates of mortality, as above stated, should probably only apply to the 
native population of Cairo, and not to the European or military forces of 
France then occupying the country ; the diseases affecting the latter are, 
however, stated in tho table of Larrey's Seasons. Indeed there seems to be 
no congruity between the numerical rates and the diseases in the tables 
affecting the French troops, as we find the low figures of 24*2 for September, 
22*8 for October, and 27*6 for November, coincident with the prevalence of 
fevers, diarrhoeas and catarrhs in the army. 

The native Arab and Coptic populations would seem to have suffered most 
by death during the spring months of March, April and May, when we find 
rates as high as 88*6, 79*2, and 42*0 prevailing. 

The chief causes of this excess of mortality amongst the natives were then 
probably the plague and small-pox, low and ataxic fever and ophthalmias were 
also common, but would have been prevented from attacking the Europeans 
by the ordinary sanitary regulations being carried out in garrisons and 
camps. It would seem probable, therefore, that the autumn season was the 
most insalubrious for the European and tho spring for tho native, and that 
the moist season was more prejudicial for the former, and the dry seascm for 
the latter, or, otherwise stated, the European prefers dry weather and the 
African moist for health. 

Comparison of the Thermonutric TahlM of Desgenettes^ WitUnann, MeGrigor, 
and AssalinL — These were all taken within the same series of years, 1798 to 
1802, at different places in the Delta, and in different years, and also at 
different periods of the day, and they consequently exhibit considerable dis- 
crepancies of maxima, minima, and means, but the ranges of each set ap- 
proximate tolerably well. 

The differences would appear to arise sometimes from the years being not 
exactly identical, and sometimes from observers using different hours of the 
day for recording their instruments. Desgenettes* observations were some- 
times taken at sunrise or at 6 or 8 a.m., and at 12 noon or 2 or 8 p.m., and 
again at 6 or 8 p.m. 

Assalini*s observations were connected with Cairo chiefly, but the records 
do not appear to have been taken with very fine instruments. 

Wittmann*s periods were more regular and persistent than the others, 
viz. 8 a.m., 2 p.m., and 6 p.m., adhered to throughout the service, and are 
more to be relied on than those of the other observers, as are also his tables 
on the prevalent winds. 

For these tables appended, midday observations are put down for mAititna^ 
morning observations for minima, and evening observations for means aUL 
through, and all the years and parts have been thrown in together bo us Urn 
get general means, ranges, and totals for one year only. 

Desgenettes' mean maximum for the three years (1798-1802) was 80^*4 ; 
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Wittmaim's (1801-1802) 81°-0,— very near; but Assalini's (1798-1799) 
was only 76°*26 — ^much less ; the respective ranges, however, were nearly 
analogous, viz. 80°, 86°, and 27°, except the last, which was 52°. 

Desgeneties* mean minimum for his three years was 61°'7, which like the 
former were means of Wittmann's 68°*6, and Assalini^s 58°*6 ; while the re- 
spective ranges approached pretty near each other, 80°, 85°, 81°, again 
showing a mean for the Desgenettes series. 

In the general means Desgenettes' lies again between Wittmann*s and 
Assalini's by 72°'6 and 78-°8 to 74°'7 and 65°-8, the last being very low. 
The ranges also place Desgenettes and McGrigor midway between the other 
two by 29° to 84° and 28°, Assalini's figures being again lowest. 

Climatic Zones of the Delta of Egypt. 

In the isobaric charts of Buchan, Mohn, and Scott for the winter month 
of January the Delta lies between the curves of 80*00 ins. and 80*10 ins., a 
zone of high pressure extending over the Mediterranean and Bed Seas at its 
upper parts and North Africa. 

In the summer (July) Egypt lies between the lines of 29*7 ins. and 29*9 
ins., a zone extending over Central Africa and Caspian Seas to the North- 
east, and within the area of barometric depression in Africa. 

The zone of North tropic high pressure of the air on the Eastern conti- 
nents exists only during the winter months, when it spreads over oceans as 
well as across land, and along parallel latitudes above the Equator. In the 
summer it is broken up, and is transferred to the South tropic zone, where it 
is winter, and then spreads out at that time over both oceans and lands, as 
in the northern winter along hke parallels below the Equator. Therefore in 
winter Egypt lies in the north tropic zone of aerial high pressure, but in 
summer it lies in the north continental areas of low pressure. 

Isothermah. — ^In January (winter) Egypt lies between the 50° and 60° 
zone, extending over North Africa and the Mediterranean. In July 
(summer) Egypt lies between the 80° and 90° zone, extending over North 
Africa and the Mediterranean, so that the Egyptian isothermals are more 
fixed than the isobaric zones. 

An inspection of these Meteorological Charts, for the object of considering 
the relation of the prevailing winds to the bearings of the zones of high 
barometric pressure or otherwise, will show that some unrecognised dis- 
crepancy exists. 

The extension of summer Monsoons from the North-west in July would 
appear to be an effect of the air blowing from a slope of high pressure of 
29*9 ins. to a low one of 29*7 ins. further south in Central Africa. 

The absence of rain and the low humidity in July will coincide with the 
dense dry air travelling south, and gathering more moisture as it becomes 
more rarefied by the severe heat prevailing towards the tropics. 

In the winter month of January the prevailing winds from South to West 
and North would seem to be blowing against the slope of the isobaric hill 
lying to the North-east, from 80*0 ins. to 80*1 ins., so that it will require 
some other theory to account for their presence at that month. 
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The occurrence of rain then, and a higbor relative iiumidityof tho air, very 
probably indicate that these winds are eqoatoriali and that Maury's views on 
the circalation of the atmosphere might better explain their appearance, as 
being a strip of the passage winds that bad come down after the crossing of 
the winds at the tropic line of Cancer. Probably, however, the greater or less 
humidity of the air of the Delta of Egypt depends much more on the flooding 
or ebbing of the River Nile, the one in January and the other in July^ than 
on extraneoos agencies. 

[Note added November 1884.] 

The Thermometric Table of Dr. J. McGrigor, Chief Medical Officer of the 
Indian Army in Egypt, is one compiled from the text of his narrative, and 
the means are all calculated from the other selected data. 

The mean maximum, 88^*4, is higher than that of the other tables ; the 
mean minimum, 62^*8, is close upon that of Wittmann*s, and the total moan, 
78^*8, is nearly the same also as his. 

The maximum range, 62°, is, however, much greater than any of the others ; 
bat the minimum range, 81°'5, and the mean range, 88°, nearly approximate 
to those in the other tables. 

His highest maximum, 116°, July, is much higher than any of the others, 
and the lowest minimum, 40°, December, is intermediate to the others ; but 
the mean highest, 92°, July, and mean lowest, 59°, February, were nearly 
the same as those of Wittmann. 

Dr. J. McCMgor further records 78 days on which rain fell in the year 
1801-2 during the six months of winter and spring, more than double tho 
number observed by Wittmann, 84, in the same period, though it occurs in 
similar months in both sets of observations. 

This marked difference of rainfall was probably due to the observers' 
entering Lower Egypt from opposite directions, the one from Nubia in the 
Soathy and the other from Syria in the North, and thus travelling over 
different regions to Cairo. 

The table of winds given by Assalini shows a greater prevalence of easterly 
winds thAn does Wittmann*s, which may be due to a difference of years, and 
also to the former being noted for Cairo, and the latter for the Delta generally. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

May 2isT, 1884. 

Ordinary Meeting. 

Robert H. Scott, M.A., F.R.S., President, iu the Chair. 

Capt. Wiluam Watts Hampton, 13 Austin Friars, E.C. ; and 
Chables Douglas Febgusson Phillips, M.D., F.R.S.E., F.R.C.S., 10 
Henrietta Street, Cavendish Square, \V., 
were balloted for, and duly elected Fellows of the Society. 

The following Papers were read, viz. : — 

raw UBZEs. — VOL. X. t; 
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" Notes on tue Proceedings of the International Polar Confebekce, 
HELD at Vienna, April 17th-24th, 1884." By Robert H. Scott, F.ELS., 

President. 

The Fellows need hardly be reminded that it was at the sugffestion of an Aus- 
trian, the late Carl We3nprecht, that this great international undertaking was 
set on foot, and accordingly Vienna was the most fitting city in which to wel- 
come the several expeditions on their return to ciyilisation, and to diacoss the 
best mode of utilising their labours. 

The chiefs of nine expeditions were present at the meeting. The unrepre- 
sented stations were the two Russian ones, at Nova Zembla and at the moutn of 
the Lena (at which latter station the observations will be continued until August 
1884) ; that established by tlie Society of Science of Finland, at Sodan Kyla; 
the German station in South Georgia ; and the second American station at Lady 
Franklin Bay. As to the fate of the observers at the last-named locality, there 
are, unfortunately, grave reasons for anxiety. 

Most of the expeditions had brought home a collection of photographs, ^ving 
a vivid representation of their respective surroundings during their sojourn. 
Many of these possess ethnological interest, and one was hnmorona, as it 
showed the Dutch Arctic Tin-Band, with instruments made out of preserved 
meat canisters. 

I suppose the Fellows are aware that the Dutch Expedition was ice»bonnd 
and drifted about in the Kara Sea, ultimatelpr saving itself in its boats. The 
ship was crushed in the autumn of 1882, but did not actually sink for six months, 
so that all the property was saved. Under such circumstances, however, it is 
no wonder that no magnetical observations were made. 

As regards the Publications. These are to be carried out independently in 
each country, but on an uniform plan ; the meteorological observations to be 
given in metric and centigrade measures, Ihe magnetical according to the'C.G.S. 
system of units. 

The hourly observations are to be published in detail. The barometer obser- 
vations are not to be corrected to gravity of 45**, but the value of this correction 
is to be given in the tables. 

As regards Terrestrial Magnetism, besides the publication of the Term Day 
Observations a detailed reproduction of all the observations for certain days of 
disturbance is to be given. A list of these days will be prepared by Prof. 
Wild. 

All the Members of the Conference are requested to collect data for earth 
currents for their respective countries during the period of the circum-polar 
observations. The auroral observations to be published on tiie scheme proposed, 
by Weyprecht. 

As to the magnetic disturbances and their elimination, there was, as mi^t b» 
expected, a long debate, but no definite resolutions were adopted. 

The publication of a number of observations was left optional — such w^ 
evaporation j solar radiation ; the resolution of the wind to four components ^ 
the calculation of the wind roses according as the pressure was above or beloi^' 
760 mm., &c. &c. 

It is hoped that the whole of the results will have appeared by the end o 
1886. 

The Conference was most graciously received by the £mperor at an audience ^ 
The members were also entertained at a magnificent banquet on April 23rcS 
by Count Wilczek, at whose sole expense the Austrian Expedition to Jan Mayefl^ 
had been fitted out and maintained during its stay. 
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DISCUSSION. 

Capt P. H. Ray, U.S. Navy, at the request of the President, said : — ^The e»o' 
dition which I had the honour to command was one of the International Polar 
Expeditions sent out by the United States in 1881. The second one from that 
country, under command of Lieut Greely, reached its destination, Lady 
Franklin Bay, in August of that year, since wMch time there has been no 
communication with him. so the result of his work is unknown. 

The party under my command sailed from San Francisco on July 18th, 1881, 
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and reached their destination, Point Barrow, Alaska, September 8th, 1881, where 
the permanent station was established within a few miles of the little harbour 
where H.M.S. Plover wintered in 1852-3-4, in lat. 71« 23' N., long. 156° 37' 45" 
W. The meteorological conditions of that latitude are no more startling in 
their results than changes we have in the lower latitudes, and as a rule the 
Arctic is quite free from violent gales and great ranges in temperature ; and 
thongh our annual mean was 7° and the highest recorded temperature was 50°, 
we never suffered from cold, owing to the fact that the daily range was so small. 
When the temperature was ranging between — 30° and — 66° (which was the 
lowest recorded) we rarely had a daily range of over 7°. 

The temperature in the office and living room was kept above 60° without any 
difficulty with an ordinary gas burner stove, and although all the members of the 
party were out in the open air from one to four hours each day, ** except when 
prevented by gales,'' they suffered but very little from frost bites, and never had 
a single case while travelling, when we were exposed constantly. Once each year, 
towards the end of January, we experienced a very severe gale ; the first winter 
a movement of 128 miles per hour was recorded before the anemometer was 
carried away, and the second winter the anemometer broke when the gale had 
attained a velocity of 100 miles per hour. 

It is extremely difficult to describe the effects of a gale of this character ; 
they commenced in the same direction both years, that is from the South-south- 
east, and gradually hauling to the West-south-west, gradually increasing in 
violence, and blew" out at the latter point, lasting altogether about fifty hours. 
The air was filled with filing sand and gravel fn>m the adjacent beach, and it 
waa impossible for any living thing to stand before it. I have no doubt our 
house would have gone had it not been so firmly anchored by the hard frozen 
snow that had been drifted around it ; for where the rough weather-boarding 
waa exposed above the snow it smoothed off as though a plane had been run 
over it, and the glass dial of the anemometer was ground, so the instrument 
could not be read, though it was 100 yards back from the beach and forty feet 
above the surface of the earth. The temperature rose rapidly from about — 30° 
when the gale commenced, to 4-18° when it ended. The ice in the open ocean 
waa very mach broken, and piled from forty to sixty feet high, where the pres- 
sure set in on the western shore. 

During the time the station was occupied a shaft was sunk to a depth of thirty- 
nine feet for the purpose of getting the temperature of the earth : at this depth 
we got an unvarying temperature of 12°, and from the ratio obtained we found the 
earUi was frosen to a depth of nearly 300 feet at this point, and at a depth of 
twenty-six feet a pair ox wooden snow goggles were found ; they were of the 
same pattern as those worn by the Esquimaux now inhabiting this coast ; the 
point where they were found was fourteen feet below the level of the sea. 

The auroral display was remarkably brilliant, occurring nearly every night, 
commencing about 4 p.m. and continuing through the whole night, gradually 
fading away between 3 and 5 o'clock in the morning : it was always a brilliant 
flashing lignt, changing rapidly, at times taking the form of a curtain and at 
others the form of a corona m the zenith. We never saw it take the form of the 
bow and arch so often described in other places. 

The party was so fortunate as to be able to return to the United States without 
the loss of a single man, having accomplished all they were sent to do. 

Mr. Whipple inanired whether Captain Ra^ had observed if the Aurora was 
accompanied by the hissing sound attriouted to it by many Arctic travellers. 

Commander Hull remarked that he was very pleased to have met Captain 
Ray, and to have heard him give such an interesting account of his work in the 
Arctic Regions. Captain Ray had described himself as a poacher, he trusted 
Captain Ray would continue to poach : the game in question tnily was plenteous, 
bat the hunters few. Captain Ray's experiences of Point Barrow were in 
every particular curiously the same as his owq. Whether the matter treated 
upon waa men or women ; wind, weather, or magnetism ; or the formation and 
movement of ice, he could make no addition to the terse and lucid statements of 
Captain Ray. In 1881-2 similar magnificent auroral displays were constantly 
aeen as in 1852-3, with like remarkable effect upon the magnetic needles, but 
quite unaccompanied by sound. It was with great pain and regret that he heard 
of the diminution in numbers of the interesting people of Noowook (Point 
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Barrow). From 309 in 1853, the popalation had dwindled down to about 160 
in 1882. There is but little doubt that the reason for this reduction is famine, 
caused, it is to be feared, by the whales havine been driven away from the vicinity 
of Point Barrow by enterprisine whalers ; for in 1852 no less than seventeen 
whales were captured by the natives, while in 1882 only two were taken. 

"Meteorological Observatioms on the Maloja Plateau, Upper 
Engadime, 6,000 Feet above the Sea.'* By A. Tucker Wise, MJ)., 
F.R.Met.Soc. (p. 213.) 

** Some Results of an Examination of the Barometric Vabiations in 
Western India." By A. Naylor Pearson, F.R.Met.Soc. (p. 219.) 

** Illustrations of the ^foDE of taking Meteorological Averages 
BY the Method of weighing Paper Diagrams.*' By Richard Inwards, 
P.R.Met.Soc., F.R.A.S. 

In endeavouring to ascertain, say, the average temperature of the air during a 
wliole year, the mode sought should be one which would include every fraction 
of a degree and every minute of time. This by mere arithmetic may be considered 
as practically unattainable. 

But if we take the weekly diagrams, such as those of the Kew observations, 
printed in the Times^ and after cuttine out each week's diagram, divide it care- 
fully along tlie temperature curve, and placing all the lower parts so cut off in 
the scale of an accurate assay balance, it is clear that the weignt of these parts, 
as compared with the whole weight of the uncut diagrams, will be in the same 

Eroportion as is the average temperature to that which would have been indicated J 
y a straight line along the top of the diagram. It is of course necessary to add ^ 
the number of degrees with which the scsle commences at the base. 

Precautions must be taken to have the paper of uniform thickness, and for this ^ae 
purpose it is better in practice to trace the original diagrams upon slips all cut 
from one large sheet of paper, as it will be found that the different parts of one 
sheet do not vary so much in weight as do slips cut from several sheets. Smi ~ 
inaccuracies in this matter do not greatly affect the average result, as of 
the two parts of the diagram are eaually affected by the varying thickness. Ii 
the matter of temperature it is safe to say that the third place of decimals oi ~ 
would be inHnenced by this cause. 

The barometer and wind-curves may be treated in the same manner, ud 
append the results of weighing the Kew diagrams for 1883, as given in the 
Register of Events for thatyear. 

Average temperature, 49°*908. 

Average height ot barometer, 29*929 ins. 

The analysis of the wind-curves by the same method is also given in 
following table. There is, however, much more uncertainty about these resull 
on account of the small size of the diagrams, and from other causes. 
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This shows an excess of 35,452 hoar-miles in a South-westerly direction, an 
meant which, taken over a breadth of 200 miles, corresponds to the movement 
f a weight of air of about 185 (English) billions of tons. 

A similar method to that just described may also be anplied to ascertaining 
\ie average level of any section of the country from a scaled drawing, and also 
> finding the areas of sun-spots by having them photographed to the same scale 
pd then catting them out and weighing them m comparison with a measured 
iece of the photographic paper. 

DISCUSSION. 

Mr. Whipple said that the method described by Mr. Inwards was not new, 
at had been used by various physicists for measuring curves. Prof. B. Stewart 
ud Mr. G^e had recently been working at this subject in connection with a book 
'hich they were preparing, and the results of their experiments showed that this 
Ian of obtaining mean values was very fairly accurate, the errors being small, 
ma than 1 per cent, and comparable with the degree of accuracy given by an 
ImtUr^t Planimeter. 

Mr. Inwards remarked that he was not aware that this method had been used 
1 the manner described by Mr. Whipple. 

"Ten Yeabs' Weather in the Midlands." By Rupert T. Smith, 
'.R.Met.Soc. (Abstract.) 

*HE author in this paper gives tables of observations which have all been 
lade from the records Kept at four stations, all situate in the Black Countr}% 
nd distant from Birmingham from three to ten miles in a westerly direction. 

The records were begun in January 1874, and from March of that year they 
rere, with very occasional lapses, continuous and complete ; the solar radiation 
nd grass minimum thermometer readings, however, were not commenced until 
ipril. 

The rainfall and mean temperatures of the first three months of 1874 have 
een taken from observations made at another station in the immediate neigh- 
ourhood of Birmingham. 

The district nnder discussion is the part of South Staffordshire and North 
V'orceskershire contiguous to the Rowley Hills, forming the North and South 
ange of the main water-parting of England ; these hills extend from Broms- 
rove to beyond Wolvernampton. One of the stations at wliich observations 
rere made is situate at Round Oak, two miles to the south-west of Dudley, and 
n the west side of the backbone of hills, a position lying fairly open to the 
outh and the valley of the Severn. Another station was at Turner's Hill, 
pon the highest point of the Rowley Hills, two miles south-east of Dudley. 
jie other two stations were at West Bromwich and Handsworth, beinff upon 
ke east side of the Rowley Hills range, situated upon minor hills at the em- 
oachure of the catchment basin of the upper valley of the river Tame. The 
xtreme difference of altitude is 378 feet ; the westernmost station being 501 feet 
nd tlie hill station 879 feet above sea-level. The station at Round Oak was 
pon the clay of the Coal Measures ; that at Turner's Hill upon the basalt ; that 
t West Bromwich upon the upfiow just off the coal clav Primary ; and that 
t Handsworth on the Bunter Conglomerate, lust off the belt of a New Red Sand- 
tone that fringes the eastern and western sides of the coal field. 

The instruments used were all good, and made by Hicks. But as they 
ave not been compared since 1876, it is probable that the thermometers are 
wading too high. 

At Brierley Hill the instruments were placed in the centre of a fair-sized 
arden and free fr^m trees. The shaded thermometer faced north-east, with a 
ood position. 

At Rowley Regis the instruments were placed in the centre of a small gna^ 
lot on the west side of a house, and about eighteen yards distant. There 
'ere some trees in the neighbourhood at about the same distance, subtending an 
ngle of about 30°. There was also a plane tree fifteen feet to the north-north- 
'est, which was close cropped. The rain-gauge was three yards only from the 
lermometer screen, which at this station faces north-cast-by-east. The po- 
ition was only fair. 
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At West Bromwich the shaded thennometera were placed upon a party wall 
facing west by compass, bat protected from sanshine by buildings distsiit 
thereurom about twenty feet only. The black-balb radiation thermometer, grass 
minimum thermometer, and the rain-gau^e were fairly well exposed in a small 
back garden, and free from radiation. This was a bad position. 

At Handsworth the thermometer screen faced due north in a garden slopine to 
north-north-east. The exposure was good. The rain-gauge was about tenlbet 
on the west side of the screen. This was a good position. 

The screens used (except at West Bromwich) were Sir H. Jameses pattern. 
The rain-gauge had a diameter of 5 ins., and was 4 ins. above the grouno. 

The author gives the tables of mean results for each month during the ten 
years, and also of the hot and warm days, and the cool and cold days, ac. The 
average temperature, rainfall and number of wet days are as follows : — 

Average for Ten Years, 1874-1883. 

Month. Txmpkbatubb. Bihtfall. No. or Wr Dais. 

o Ins- 
January 36-3 2-39 14 

February 386 2-68 - 17 

March 40-0 163 13 

April 461 211 14 

May 61-5 246 14 

June 68-6 2-94 16 

July 611 3-41 16 

August 59-8 3-46 16 

September 549 3*39 16 

October 47-4 3-36 17 

November 40-7 3-00 18 

December 36*5 2*63 16 

Year 476 33-26 186 

One of the chief deductions to be drawn from an inspection of the tables is 
the marked di£ference in the two halves of the decade as regarda temperature 
and rainfall, dividing the period into two lustra; the first period of five ye 
being generally hot and di^, and the second cold and wet The difference 
temperature is observable in the spring, summer and autumn, bat not in 
winter, the winters of 1874-1878 being decidedly colder tiian those of the t( 
1879-1883. 

The tables of rainfall and wet days show the two lustra to be remectr 
dry and wet; for while the springs show about an average rainfall, 

summers, autumns and winters of the first lustrum show a deficit, whilat 

second is correspondingly in excess of rainfall. The table of wet days ia o^E^ <^f 
service in showing the successively bad springs for the farmers* sowi^sa of th^^ ^ 
years 1876-1879, uthou^h the number of wet days appears to be no criterion or ^"^ 
the actual amount of rainfall. 

To sum up these, the seasons of the year 1874 in this portion of the Midlands 
were both hot and dry ; 1876 was of average temperature and dry ; 1876 
warm, and an average rainfall ; 1877 was of average temperature and dry ; 1871 
was cold, with an average rainfall ; whilst the years of tne second period wei 
in 1879 cold, with an average rainfall ; 1880 cold, with an average rainfal 
1881 cool and an average rainfall ; 1882 cool and very wet ; and 1883 cool, witl- 
an average rauifall. 

Comparisons with temperature observations in the neighbourhood point to tir — *g 
conclusion that the error due to the high reading of old thermometen does n^^ <^^ 
exceed 0*'«3. 
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June 18th, 1884. 

Ordinary Meeting. 

ROBEBT H. Scott, M.A., F.R.S., President, in the Chair. 

Dr. Benjamin A. Gould, Director of the Observatory of Cordoba, Argentine 
Confederation, was balloted for and duly elected an Ilonorary Member of tlie 
Society. 

The following Papers were read, viz. :— 

" The Equinoctial Gales— Do they occur in the British Isles? " By 
Robert H. Soott, M.A., F.R.S., President, (p. 236.) 

" On the Physical Sionificance op Concave and Convex Barograpiiic 
AND Thermographic Traces.'' By the Hon. Ralph Abercrohby, F.R.Met.Soc. 
(p. 241.) 

" BiARiTiME Losses and Casualties' for 1883, considered in connection 
with the Weather." By Charles Haroino, F.R.Met.Soc. (p. 250.) 

'< The Helm Wind.'* By the Rev. Joseph Brunskill, F.R.Met.Soc. 

The Helm» as one of Professor Raskin's ** plague winds," is most notorious 
on the Gross Fell portion of the Pennine range. There it is accompanied with 
a roar distinctively awful in its warnings to the dwellers within the stormy 
influence. The name * Helm ' is applied to the effects of the wind, and is, I 
bdievey the old word by which our Cymry ancestors described the round 
Tnonntain now oalled Gross Fell. Generally there is a long white doud ^amed 
the * Helm Bar»' hanging opposite to the fell-side at a distance varying from 
one to several miles. Beyond the bar the sky is clear, excepting the broken 
firagments of doud driven across, and a white cloud resting on the helm or 
gtaek-like top of the mountain. Where the mist is resting ihere is cahn, but 
the observer on walking a short distance enters the wind, which may be 
what Professor Ruskin calls " a cyclone inside out or outside in." A wind 
with the same doud formation and general characteristics is common among 
the Onmbrian fells, and probably exists wherever there are mountains a few 
miles inland from the sea. 

In Gumberland a helm wind often coinddes with an anticyclone in the 
North Atlantic near our coasts, and is generally without rain. 

It is probable that the Hehn Wind comes down Gross Fell andBlencathra 
with a dropping rush {He) as direct as a falling rock, and the belated traveller 
must ding to any thing earthfast. On the wide top of Cross Fell or along 
its eastern slopes the storm wind is seldom felt; but much has been 
written about its overwhelming fury along the western base. I knew its 
lifting force daring some years at Milbum, and remember the schoolboy's 
defence of tying down his cap. The noise of the Helm Wind is peculiarly 
distant, as '' when thou hearest the sound of a going in the tops of the 
mulberry trees " or like the breakers rolling in from the Atlantic upon loose 
shingle. This roar I have heard at Lowther an hour in advance of the 
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Btorm coming over the Lake monntains from the West, and before the deiaehed 
scudding clouds wore yisible ; and with the whirling sensation and pieroing 
cold I recognised the Helm in Plumpton, where crossing the Eden valley it 
sometimes rushes through the gap at Scratchmere Scaur ; yet the residents 
along those few miles in the Petteril Valley never remarked upon the phe- 
nomenon, although the dry storm would stop haymaking. 

However, the Helm Wind seldom extends in force across the liver Eden, 
though I have been within its influence westward of Julian*s-bower. Even 
there a rider must do all that he knows, especially at gates ; for I b^eve 
that any vehicle would be soon wrecked. I once happened to cross 
from Crosby Ravensworth over the Scaur to Ashy, when the Helm was 
described as having burst, i.e, the cloud bar above was dispersed, and the 
wind reached further westward. On that desolate height, with premature 
darkness, increasing cold, and the terrible howl of the wind, I was thankful 
to overtake two men returning from their work, and escape by their guidance, 
else I might have been < lost * there at least for the night, as they had been 
shortly before. Ijong years afterwards, perhaps led by these experiences to 
observe, I have more than once concluded from the bend in the helm-bar 
that the storm wind was apparently being felt in Penrith, and by going there 
(five miles) have verified the disagreeable fact. 

Sometimes there is a second cloud called the '' Helm Burr," farther back 
and higher than the ordinary beautiful Bar. From the elevation of Hack- 
thorpe I have had very fine opportunities of admiring at that safe distance 
an Eastern Helm, which term I would use for distinction from a similar Helm 
Wind in '' Wordsworthshire.**^ The huge and solemn bar is visible for thirty 
miles, apparently suspended at the same level. The hi^er and western 
sides might be brightly beautiful, but looking under the luminous mass we 
could see a dozen miles east where its dark shadow lay fixed and delennined, 
^< and where the wind was blowing indifferently from all quarters in malice 
and bitterness.'* Sometimes in a darker and more terrible Helm we knew 
that there was a gale beyond the Pennines, imperilling ^ lives and men' 
fishing in the North Sea. More recently I have stood on Blencathra, 2,847 
feet above sea-level, in a piercingly cold East wind, and seen the w>^m< 
solemn bar hanging in a grand circle that included Skiddaw, Qrisedale,^ 
Coniston, Helm-crag, and Helvellyn. And often from the shelter of St— 
John's in the Vale I see grand effects in doudland similar to those 
described most graphically by a special correspondent writing from thc^^-^® 
West Highlands to the Glasgow Evming News: — *<For several days ^m ^ 
great mass of clouds had lain across from Ben Breac to the head or^c==^^ 
Glen Creran, in an immovable bank, while the storm had been raging bottX^^^^ 
above and below. Suddenly a light cloud, advancing frt>m the Sonth-east-^''^ 
was found to be gyrating, not vertically, but horizontally, as if an irmgnln^ r^^^ 
roller had been dragged across the sky, the revolutions being frequent^-*^ 
turbulent, and extending for a considerable distance. Later in the da] 

1 •* Wordflworthshire '* is a fancifal name for the English Lake district. Bd. 
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raxdn Glennre, we observed what seemed explanatory — a stiff gale was 
wing from the South-east above the bank of clouds before mentioned, 
ipping off the edges and whirling them outward away from the mountain 
»8, while another gale, more Southerly, but apparently blowing under the 
ad bank, met the patches at an upward tending angle, given by the 
nntains it had met and slanted over, and thus they were carried across 
I sky in the embrace of the horizontally cyclonic breeze. The sky was 
7 disturbed, and seemed to point to severe gales, turned in different 
ections from the mountain range stretching from Conachan to Glencoe ; 
t as to why the great bank of cloud should have so long remained outside 
^ir influence we could not satisfy ourselves.'* 



DISCUSSION. 

rhe President (Mr. Scott) read the following letters, which he had received 
>m the Hon. £. Ashley, M.P., relative to winds experienced on the slopes of 
in Balben, Co. Sligo, and also from Dr. J. Hann, Hon. Mem. R.Met.Soc. 
Mr. Ashley wrote : — " The wind to which I referred comes from the East. 
I great violence I attribate to the conformation of the hills from which it 
mes. There are gorges where it gets pent ap and is then driven wi threat 
olence oat of the narrow channel — because the nearer you are to the hills, the 
"onger it is, and there are certain spots and comers on the high road where it 
always stronger than any where else. It is generally worst at the end of 
nter or beginning of spring, in fact in February and March." 
Dr. Hann wrote : — " I have just read Mr. Watson*s paper * on the Helm Wind 
Cross Fell.' This clearly bears a great resemblance (but only a resemblance) 
the phenomena of Table Mountain. Herschel also describes the formation of 
1 isolated dead over the centre of the bay on the amphitheatre in which Cape 
>wn is situated. Hoffinever also once exhibited a drawing by Fritz of the 
[>dthaabfiord, where isolated immoveable clouds form themselves over the 
ntre of the fiord at a time of violent storms, very similar to what Herschel 
tacribes in his Meteorology, 

" I think that these clouas are formed in the ascending portion of a violent aerial 
stnrbance. A storm blowing over high land, especially over an isolated mountain 
ass, must often generate local eddies, the nature of which will be shown by the 
ond. In this connection I would remind yon of Osborne Reynolds's paper in 
it/«r«. Vol. XXX. p. 88, on the sinuosities in the interior of water or air in 
otion. I have not oeen able to follow fully Mr. Watson's description in detail ; 
sketch, no matter how rough, would be of great use. As regards tlie protracted 
tration of the Helm Wind, this can only be explained by the general conditions 
' the weather, the direction of the isobars, &c. The local peculiarities must 
tpend entirely on the configuration of the ground, and could only be explained 
^ a person who knows the country thoroughly. Anyhow, in my opinion the 
rroation of cloud indicates an ascensional movement of the air, its dissipation a 
iscending movement Possibly in the case of the Helm Wind we have vortices 
ith horizontal axes, just as we have in the case of squalls, where a roll of cloud 
formed which is very sharply defined.*' 

The Rev. J. Ainsworth drew attention to the features in common between the 
elm Wind and that described by Mr. Ashley as occurring on the West Coast 
' Ireland. They were both remarkable for their force. Easterly direction and 
calised character, but differed in this, that while the wina in the West of Ireland 
as reported as occurring in February only, the " Helm " was not confined to any 
sriod, though it mostly blew in March and April. The configuration of the land 
>o in both cases, so far as he could make out, was much the same, with the cxccp- 
on of the greater size and height of the Pennine summit. On the eastern side 
* Cross Fell three rivers had their head waters, and there were numerous valleys 
. which the air could accumulate before rushing out over the mountain top. 
lost probably the form of the land in the district had much to do with the pro- 
action of the * Helm Wind.' 



270 PBOCEEDINOS AT MEETIN08. 

Lieut.-Gen. Strachey remarked that wind blowing up the valleys daring the 
day and down the valleys during the night was a very common phenomenon on all 
mountains, and he had personal experience of it on the IlimaUya. As the 
surface drainage from the mountain slopes collects and flows off through gorges 
or breaks in the range, so in a similar manner the cold air collects during tlie 
night in tlie mountain valleys, and rushes out through whatever openings may 
exist in the range. The winds experienced in the mountains in India only blew 
from the vallcyR at nidit time, but the Helm Wind appeared to blow daj and 
night. It was impossiule, however, thoroughly to understand the paper without 
having an exact knowledge of the physical features of the locality, which he did 
not possess. 

Tne Rev. J. Ainsworth remarked, that previous to the '* Helm ** forming, a 
Westerly wind generally blew, and by means of the black-board he ^ve some 
details respecting the peculiar form of the land in the district. He sopplied 
sketches in illustration of the theory that the cold Easterly winds c^e rolling 
up the slopes and numerous valleys on the east of Cross Fell, where they met the 
warm moist winds from the Atlantic westward, and that the " bar ** of cloud was 
the result of condensation. The colder East wind, perhaps thrust to a great 
height, dropped down the Western slope, while the Western current was tamed 
upward ana backward upon itself. 

Mr. Symons always understood that in most cases the stream of cloud stretched 
away to the leeward of the mountains, but in the cases of the ^ helm bar * it was 
different, as, unless he was misinformed, the * bar * was alway parallel to the 
Pennine chain, and extended from north to south, not from east to west. He might 
mention that an account of the Helm Wind would be found at pa^ 58 to 63 of 
An Account of the Mining Districts of Alston Moor, de, by T, Sopwith. Alnwick, 
1833, 12mo. 





The following papers are added to make the discussion as complete as 
possible : — 

On the Helm Wind of Cross Fell. By the Rev. J. Watson. 

(Report of the British Association, Vol. VII. Section II. p. 33.) 

Helm Wind is a local name of uncertain ori^n, but generally supposed to be 
derived from the cloud that, like a cap or helmet, is often seen on the tops of 
mountains. It is specially applied to a very violent wind, blowing frequently 
from some Easterly point of the compass, but mostly due East, at the west side of 
the mountains known by the name of the Cross Fell ranee, and confined both in 
length and brcadtli to the space contained between the Helm and the Helm Bar, 
hereafter described. Along the top ridge of the mountains, and extending 

three or four to sixteen or eighteen miles each way, north and soath, 

the highest point, is often seen a large long roll of clouds ; the western fron tiy^ ^ 
clearly defined and quite separated irom any other doud on that side ; it is at^ ^-j 
times above the mountain, sometimes rests on its top, but most freqaently^^^ 

descends a considerable way down its side ; this is called the Helm. In opposi ■^' 

tion to this, and at a variable distance towards the west, is another dood with^'"'^^ 
its eastern edge as clearly defined as the Helm^and at the same height : this i^^ -^ 
called the Bar or Burr ; the space between the Helm and the Bar is the limit ofc ^^^^^ 
the wind. The distance between the Helm and Bar varies as the Bar advancei^ ^^ 
or recedes from the Helm ; this is sometimes not more than half a mile, some-^ ^3^* 
times three or four miles, and occasionally the Bar seems to coincide with thc:^ ^^^. 
horizon, or it disperses and there is no Bar, and then there is a general East wind^' -^^ 
extending over all the country westward. However violent the wind be betweeir:^ ^^ 
the Helm and the Bar, it extends no farther ; on the west side of the Bar therc^""^^ 
is either no wind or it blows in a contrary direction, that is, from the West, oi^^^^^ 
from various points in sudden and strong gusts, when the Bar advances so far a^'-^^^ 
to unite with the Helm ; if the Bar disperses, the wind ceases. Neither th^ -^^^ 
Helm nor Bar arc separate or detached clouds, but may be rather said to be tho^ -^^ 
bold, clearly defined fronts of bodies of clouds extending eastward behind Jli^ ^"^ 
Helm, and westward from the Bar. The clouds forming the Helm and 
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cannot perhaps strictly be said to be parallel ; the open space between them may 
rather be called a very flat ellipse, in which the transverse diameter varies from 
eight or ten to twenty-five or tnirty miles, and the conjugate from half -a- mile to 
four or ^ye miles ; they appear always united at the ends. 

This wind is very irregular, but most frequent from the end of September to 
tlie month of May ; it seldom occurs in the summer months ; there was one this 
year, 1838, on the 2nd of July, and there have been more in the last two years 
than in the preceding six. Sometimes, when the atmosphere is quite settled, not 
a breath of wind stirring, and hardly a cloud to be seen, a small but well-known 
cloud appears on the summit, extends itself to the north and south — ^the " Helm 
18 on,*' and in a few minutes blowing furiously, suflicient to break trees, over- 
throw stacks of grain, throw a person from his horse, or overturn a horse and 
cart. The Helm at times seems violently agitated, and on ascending the fell and 
entering it there is little wind, and this sometimes not in the direction of the 
wind below ; one may. in fact, be in the Helm for a whole day without being 
aware of the wind on tne west. The Helm appears sometimes to run or pour on 
from the highest part, each way towards the north and south points of tlio 
junction of the Helm and Bar, and there to be piled up in great masses ; occasion- 
ally a Helm forms and goes off without a blast. The open space between the 
Helm and Bar is clear of clouds, with the exception of small pieces breaking off 
now and then from the Helm and driving rapidly over to the Bar ; through this 
open space is often seen a higher stratum of clouds quite at rest. 

Most moontainons countries, particularly where the mountains terminate 

abmptly, seem liable to sudden gusts of wind, such as occur at the Cape of Good 

Hope, m Switzerland, and among the lakes of our own country ; but the Helm 

Wind differs from all in respect to the Bar, and that within the space described 

it blows eomiinuaUy; it has been known to blow for nine days together, the Bar 

advancing or rece&ig, or continuing stationary for a day. When heard and felt 

for the fint time it does not seem so venr extraordinary ; but when we find it 

blowing and roaring morning, noon, and night, for days together, it makes a 

strong impression on the mind, and we are compelled to acknowledge that it is 

one of the most singular phenomena of meteorology. Its sound is peculiar, and 

when once known is easily distinguished from that of ordinary winds ; it cannot 

be heard more than three or four miles beyond its limit, but by persons who 

have stood within the wind or near it, it has been compared to the noise made 

by the sea in a violent storm, or that of a large cotton mill when all the 

machinery is going. It is seldom accompanied by rain within the open space, 

and never continues long after it begins to rain heavily ; in spring it is most 

frequent after rain. The country subject to it is very healthy, but the wind does 

gTMt injnry to vegetation, as it batters the grain, grass, and the leaves of trees till 

they are quite black. Various hypotheses have been suggested to account for 

this phenomenon, one of the most plausible assumes that the air is cooled by its 

gradual ascent from .the east coast, and on reaching the summit of the mountains 

nurfies with great force down the western escarpment into a lower and warmer 

re^on. In opposition to this, it is stated that the valley of the T^ne, where the 

Helm Wind is not felt, is not much higher than that of the Eden ; and 

secondly, the wind does not extend farther west than where the bar is vertical, 

and this is not very often so far as the Eden. The cause, Mr. Watson thinks, 

must be sought for in that region of the atmosphere extending from 800 to about 

6,000 feet above the earth's surface. 

A Few Remarks on the Helm Wind. By the Rev. William Walton. 

(^Proceedings of the Royal Society j Vol. III. p. 459.) 

On the western declivity of a range of mountains, extending from Brampton, in 
Cumberland, to Brough, in Westmoreland, a distance of 40 miles, a remarkably 
violent wind occasionally prevails, blowing with tremendous violence down the 
western slope of tlie mountain, extending two or three miles over the plain at 
the base, often overturning horses with carriages, and producing much damage 
especially during the period when ripe com is standing. It is accompanied by a 
load noise, like the roaring of distant thunder : and is carefully avoided by 
travellers in that district, as being fraught with considerable danger. It is 
termed the helm wind; and its presence is indicated by a belt of clouds, 
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denominated the helm Inir^ which rests in front of the mountain, three or fonr 
miles west of its summit, and apparently at an equal elevation, remaining 
immoveable during twenty-four or even thirty«six tiours, and collecting or 
attracting to itself all the light clouds which ap])roach it. As long as ^ia bar 
continues unbroken, the wind blows with unceasing fury, not in gosta, like other 
Ftorms, but with continued pressure. This wind extends only aa far aa the spot 
where the bar is vertical, or immediately overhead ; while at the distance of a 
mile farther west, as well as to the east of the summit of the mountain, it is not 
nnfre(|uently almost a perfect calm. The author details the particnlm of an 
expedition which he made with a view to investigate the circamatances of this 
remarkable meteorological phenomenon, and proposea a theoiy for its ex- 
planation. 

The Helm Wind. By T. Sopwith, F.R.S. 

From An Account of the Mining Districts of Alston Moor^ ^. By T. SoPWlTH, 
Alnwick. 1838. 12mo. 

The Helm wind is a curious local phenomenon, which occora along aeveral miles 
of the western sides of these mountains, and to the violence of which the 
traveller will be occasionally exposed. It derives its name from being accom 
panied bv a long band or cloud stretching like a helmet over the aununit of Ui( 
hills, and occurs more frequently in the spring and autumn than at other times. 
Its duration is very various, from a few hours to a few days. 

The following interesting notices of this singular phenomenon are chiefly ex — 
tracted from Hutchinson's History of Camherland, 

** Upon the summits of this lofty ridge of mountains there freqaently hangs aa 
vast column of clouds, in a sullen and drowsy state, having little movement z_ 
this heavy collection of vapours frequently extends several miles in length, 
dips itself from the summit, half-way down to the base of theae eminencea ; an< 
frequently, at the same time, the other mountains in view are clear of miat, 
show no sign of rain. Tliis helm or cloud exhibits an awful and soli 
appearance, tinged with white by the sun's rays that strike the upper parte, an< 
spreading a ^loom below, over the inferior parts of the moontaina, like i 
shadows of night. When this collection of vapour first begins to gather n| 
the hills, there is to be observed, hanging upon it, a black strip of ^ond con- 
tinually flving off and fed from the white part, which is the real Helm ; 
strip is called the Helm Bar, as during its appearance the winds are thought 
be resisted by it, for on its dispersion they rage vehemently upon tiie vallei 
beneath. The direction of the Helm Bar is parallel to that part of the man 
cloud or collection of vapour that is tinged with white b^ being stnick with " 
sun*8 rays ; the Bar appears in continual agitation as boiling or atmgj^ing ir .. 
contrary blasts; while the Helm all this time keeps a motionleaa atatioi 
When the Bar is dispersed, the winds that issue from the Helm are sometimes^ ^ 
extremely violent ; but that force seems to be in proportion to the real corren — ^ 
of the winds which blow at a distance from the mountains, and which are fre^^^ 
quently in a contrary direction, and then the Helm Wind does not extend abov "^ 
two or three miles ; without these impediments it seldom sweeps over a 
track than twelve miles, perhaps from the mere resistance of the lower 
sphere, it is remarkable that at the base of the mountain the blaata are mocT 
less violent than in the middle region, and yet the hurricane is sometimea ii 
petuous even there, bearing everything before it, when at a distance of a fei 
miles there is a dead calm and a sunny sky. The spring is most favoorable ' 
this phenomenon. The Helm Wind will sometimes blow for a fortnight, till 
air in the lower regions, warmed before by the influence of the sui, la thereL 
rendered piercing cold. _^ 

Mr. Ritson thus speaks of the Helm Wind : — " The Helm Wind is generated — =3D 
that enormous cloud which like a helmet covers the summit of Croaa FelL It 
there particularly favoured by circumstances, for on one side there ia a plain 
about thirty miles in breadth in some places, and on the other no hills to ri 
that from whence it comes. This wina is not much taken notice of in nato. 
history, yet the Dutch, by the iron chains with which they are obliged to 
their ships at the Cape of Good Hope, bear ample testimony to the fury of aocs:-'^' 
one. It has been met with by the late voyagers in the South Seaa, it is ^m-m^ 
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to have been felt in the Straits of Gibraltar, and I have no doubt but mariners 
and travellers have found it in many other places, though they may not have ob- 
served it with care, or may have given it other names/ 

Mr. Richardson remarlu, " that in the vicinity of these mountains the air is 
generally yery clear and healthy, owing perhaps to the violent Helm Wind in the 
months of December, January, Febroary, March, and April ; but the inhabitants 
of the cotmties immediately influenced 1t>y that wind are more subject to rheu- 
matic complaints than those at a greater distance. The summit of Cross Fell and 
the regions a little lower are sometimes clear, when the vale is covered with a 
fog ; I have been upon the mountain when that has happened, and the spectacle 
is curious, as the clouds appear firm though uneven like a boisterous disturbed 
ocean ; all distant sounds are at that time neard distinctly, and strike the ear in 
a yery singular manner, as they seem to issue under your feet. As to the Helm, 
the cloud aoes not always rest upon the top of the hills, but is sometimes several 
degrees higher, and does not always preserve a regular form, neither is there 
always a Helm Bar, for that phenomenon only appears when the wind at a little 
distance blows from the West I have sometimes observed four or five of these 
Helm^ Bars within five miles of the hiUs, and then the wind blew irregularly 
sometimes firom the East and sometimes from the West. It appears to me to 
be the same kind of phenomenon as that at the Cape of Good Hope, described 
by Sparman. When the snow appears upon the huls the winds then blow with 
great yiolence. Swinburne, I think, mentions something similar in Sicily, and 
Yolney at Alexandria. May it not be accounted for by the air being con- 
siderably colder on the summit of these hills than in the country whither it 
rushes with so much violence ? I have found by a thermometer that it is 14° colder 
on the top of Cross Fell than at the bottom — indeed I did but prove that once, 
but three or four times I found it 12°, and frequently 10°. The name of Helm 
seems to be derived from the Saxon, and implies covering. Its appearances, 
according to my remarks, have been that of a white cloud resting upon 
the summits of tne hills, extending even from Brough to Brampton ; it wears 
a bold broad front, not unlike a vast float of ice standing on edge ; on its 
first appearance there issues from it a prodigious noise, which in grandeur 
and awtulness exceeds the roaring of the ocean. Sometimes there is a Helm Bar, 
which consists of a white cloud ranged opposite to the Helm, and holds a staticm 
various in its distances, sometimes not more than half a mile from the mountain, 
at others three or four miles ; sometimes it is in breadth a quarter of a mile, at 
others a mile at least : this cloud prevents the wind blowing further westward. 
The sky is generally visible between the Helm and the Bar, and frequently loose 
bodies of vapours or small specks of clouds are separated from the Helm and the 
Bar, and flying across in contrary directions both East and West are seen to 
sweep along the sky with amazing velocity. When you arrive at the other side 
of the Bar cloud the wind blows Eastward, but underneath is a dead calm or 
gusts of wind from idl quarters. The yiolence of the wind is generally greatest 
when the Helm is highest above the mountains. The cold air rushes down the 
hill with amazing st^ngth, so as to make it very difficult for a person to walk 

Sinst it I have frequently been under the necessity of tummg my back to 
e breath at every ten yards at least. It mostly comes in gusts, though it 
sometimes blows with unabated fury for twenty-four nours. and continues blowing 
at intervals of three, four, five, and even six weeks. I nave at different times 
walked into the doud, and found the wind increase in violence till I reached the 
mist floating on the side of the hill ; when once entered into the mist I ex- 
perienced a dead calm. If the Helm is stationed above the mountain and docs 
not rest upon it, it blows with considerable violence immediately under the Helm. 
I once walked so far on the Alston Moor side, till the wind blew from the 
mountain ; hence I supposed that the wind rushes down on each side, and 
shepherds have frequently told me they have observed it to be so.** 

To these interestmg notices of so very remarkable a phenomenon, it may be 
added that the appearance of the Helm Bar may be considered as chiefly ap- 
pearinff only to those on the western side of the mountidn. At such times 
Cross rell, as seen from Alston Moor, does not present any of the remarkable 
features so folly described in the preceding accounts, with the exception 
of what is a veiy common characteristic, a covering of dark and heavy 
mists. It has been thought by some that the violent gusts of the helm wind 
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tiov in .-^iitfAtL- »tr»:A.m^, x< i: were, iLroagfa th« atmosphere. In riding on hone- 
back or in a gi? al'/ng th« vestem base «^the Pennine Chain, the air has been 
foond aImo«t perftctlj calm eieht or ten feet firom the groncd, while at the same 
time the tops of fhe neighboonnff trees hare been violent It bent to and fro with 
the forre of a rerr powerful wind. 

Cha.4. .Slee. Esq., in a paper on thia sabject read before the Rqjal lineal 
Hocietv, in J an nary lH3f), observes : ** I have no theorr to offer hj wav of ex- 
plaining the Helm, inasmneh as some of the HmcU relating to it appear to me 
hardly compatible with the laws of matter and motion. Such, for uutaaee, as 
the perfect repose of the Bar when the cnrrent is strongest. Sach also is the 
very eirenmscribed limits within which it exerts its action. It does not appesr 
to have any dependence on the presence of the smi, for it happens during the 
night aft well as daring the day. The circumstance of the Helm only occarring 
when the wind is Easterly, has led me sometimes to conjecture that an accumu- 
lation of air takes place on the eastern side of the mountain, which after a time 
overcomes the weight of the superincumbent atmosphere and forces itself over 
the summit and down the opposite side.*^ 

These and other circumstances attending it, require further investigation 
before much can be said with correctness as to the cause of so remarkable a 
phenomenon. 

On the Cause of Helm Wind. By Thomas Barnes, ILD., F.RJS.E., of 

Carlisle. 

From The JJUtort/ and Topography of the Counties of Cumberland and Wedmore- 
land. Bv \V. Whellan. Fontcfract, Whellan & Co., 1860. 4to. 
pp. 678-680. 

The air or wind from the East ascends the gradual slope of the easteni side 
of the Fennine C*hain or Cross Fell range of mountains to the summit of 
Cross Fell^ where it enters the Helm or Cap, and is cooled to a low tem- 
perature ; it then rushes forcibly down the abrupt declivity of the Western slope 
of the mountain into the valley beneath, in consequence of the valley bein| 
of a warmer temperature, and this constitutes the Helm wind. The sudden anc 
violent rushing of the wind down the ravines and crevices of the mountains 
occasions the loud noise that is heard. At a varying distance from the base of 
the mountain the Helm wind is rarefied by the warmth of the low ground, an(~ 
meets with the wind from the West, which resists its further course. The high( 
temperature it has acquired in the vallev, and the meeting of the contrai 
current, occasion it to rebound and ascend into the upper region of the atmc 
sphere. When the air or wind has reached the height of the Helm, it is agaii 
cooled to the low temperature of this cold region, and is consequently unable 
support the same quantity of vapour it had in the valley ; the water or moistur e^^ ^ 
contained in the air is therefore condensed by the cold, and forms the donc^^:::^^ 
called the Helm Bar. The meeting of the opposing currents beneath — ^while^^ ^^ 
there are frequently strong gusts of wind from lul quarters, and the sudden con — '^^' 
densation of the air and moisture in the Bar cloud — give rise to its agitation orM^ ^^ 
connection, as if struggling with contrary blasts. The Bar is therefore not thc^^ -^^ 
cause of the limit of me Helm wind, as is generally believed, but is the conse — ^^ ^' 
(luence of it. It is absurd to suppose that uie Bar, which is a light doud, oMxm:^ ^^ 
impede or resist the Helm wina ; but if it even possesses a sufficient resisting^^*^^ 
power it could have no influence on the wind which is blowine near the surface^^ ^^^ 
of the earth, and which might pass under the Bar. The variable distance of the^^-^*? 
Bar from the Helm is owinff to tho changing situation of the opposing andJ^^ 
conflicting currents, and the aifference of temperature of different parts of thr-*"^ *° 
low ground near the base of the mountains. When there is a break or opening 
in tho Bar tho wind is said to rush through with great violence, and to extent 
over tho country. Here again the effect is mistaken for the cause. In this casr 
tho Helm wind, which blows always from the East, has, in some place nndemeat 
tho observed opening, overcome the resistance of the air, or of the wind from th( 
West, and of course does not rebound and ascend into the higher regions tc 
form the Bar. The supply being cut off, a break or opening in that part of th( 
Bar necessarily takes place. When tho temperature of the lower region * 
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fallen, and become nearly uniform with tliat of the mountain range, the Helm 
wind ceases ; the Bar and the Helm approach and join each other, and rain not 
infrequently follows. When the Helm wind has overcome all the rcsistnncc of 
the lower atmosphere, or of the opposing current from the West, and the tempera- 
tare of the yalley and the mountain is more nearly equalised, there is no rebound 
or ascent of the wind, consequently the Bar ceases to be formed, the one already 
eustine is dissipated, and a general East wind prevails. There is little wind in 
the Heun cloud, because the air is colder in it than in the valley, and the moisture 
which the air contains is more condensed, and is deposited in the cloud upon the 
summit of the moimtain. There is rarely either a Helm, Helm wind, or Bar, 
daring the sommer, on account of the higher temperature of the summit of the 
Cross Fell ranse and the upper regions of the atmosphere at that season of the 
year. The different situations of the Helm, on the side, on the summit, and above 
the mountain, will depend on the temperature of these places. When the summit 
of the mountain is not cold enough to condense the vapour, the Helm is situated 
higher in a colder region, and will descend the side of the mountains if the tem- 
perature be sufficiently low to produce that effect. The sky is clear between the 
Helm and Bar, because the air below is warmer, and can support a greater 
quantity of vapour rising from the surface of the earth, and this vapour is driven 
forward by tne Helm wind, and ascends in the rebound to the Bar. In short, 
the Helm is merely a cloud or cap upon the mountain ; the cold air descends from 
the Helm to the valley, and constitutes the Helm wind ; and when warmed and 
rarefied in the valley, ascends and forms the Bar. An objection has been taken 
to tills theory, on the ground that there is no Helm wind in the valley of the 
T^ne ; but the circumstances are very different, this valley is situated much 
higher than that of the Eden, and the summit of the mountain on the East is 
considerably lower than the top of Cross Fell. The former valley has also a 
high ridge of mountains on the West, the latter a low and extensive plain. The 
fact that the Helm wind never extends further than the Bar tends to prove the 
truth of the theory.*' 

" CUMATS OP THE DELTA OP EoYPT IN 1798-1802, DURING THE FkENCII AND 

British Campaigns.'' By W. G. Black, F.R.Met.Soc., Surgeon-Major. 
(p. 263.) 



CONFERENCES ON ''METEOROLOGY IN RELATION TO HEALTH," 
HELD AT THE INTERNATIONAL HEALTH EXHIBITION. 



CONFERENCE ON THURSDAY, JULY 17, 1884. 
J. Nobman LocXyer, Esq., F.R.S*, in the Chair. 

The CHairICan said, when it was first announced that the subject of Meteorology 
would form part of the International Health Exhibition, remarks were made 
that it was not easy to see why such a scientific subject should be brought 
to the front in connection with such an Exhibition ; but without going into 
details concerning them, it might be pointed out that there were one or two 
^neral principles outside the region of Meteorology altogether, which taught 
m the clearest manner that really both meteorologists and physicians ought to 
magnify their office, and to say that there could be no health without meteoro- 
logy, and no care of the human body without it ; and, therefore, that practically 
they were after all playing the part of the Prince of Denmark in the play of 
' Hamlet' The general principles to which he referred were shortly these. On 
examining the various masses of matter external to our own planet in the 
Uniyerse, the greatest diversity would be found amongst those bodies which 
could be wproached most easily, such as the stars, those diversities consisting 
chiefly of aiuerence of temperature and of composition. There were more than 
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twcuty-two luIUions of stars within uur ken, aud probably each of those tweulv- 
twu millions was in some way unlike any other. The globe on which we dwelt, 
however, was not a star, that is to say, it was not in a state of incandescence, 
having cooled down, but the central body, around which it revolved year by year, 
was a star. Reasoning by analog}", it might be supposed that a great number oi 
those twenty-two millions of stars had planets revolving round them in the same 
way as the earth revolved around its central luminary ; and again, reasoning by 
analogy, it might be said, almost for certain, that those planets revolving round 
those stars must vary as much amongst themselves as did the central bodies, and 
that those ulancts were cooling bodies like tlie earth. Approaching the subject 
of cosmical meteorology, a study of the planetary system had shown the great 
probability in some cases, and the great improbability in others, of the existence 
of life on those planets, so that the meteorological condition of each of those 
masses of matter external to the earth dominated the possibility of life, and a 
fortioriy they must dominate the possibility of health. In fact, if health were a 
matter of any importance at all, meteorology must lie at the base of all true 
knowledge of any thing relating to health, so far as the condition of existence on 

a mass of cooling matter revolving round an incandescent one was concerned. 

That was a broad general statement, which must be considered to be absolutely 
true, although it was very much out of the common run of thought. It was no 
for him to point out, with regret, that these very broad views of the functions olt 
meteorology had not as yet received the attention they demanded, but he did no# 
know that a question or this breadtli could be better put before those who we 
competent to deal with it, so as to lead further along the lines which it sng^este 
than at such an Exhibition as the present one. Having had the honour ot bein 
made Chairman of the Jury which had to deal witli meteorological instrument 
he had had the pleasure of meeting various foreign iurors who were at work i 
allied fields, ana notliing had struck him more than the very fruitful way in whicl 
tlie intercourse thus brought about promised to do good all round, more especially 
in enforcing those general views which were connected with such questions as h- 
had suggested. In fact, in that Exhibition itself, there were a number c. 
exhibits from foreign countries of extreme importance on matters dealing wit 
tliese important questions. 

** On SOME Relations of Meteorological Phenomena to Health.** 
John W. Tripe, M.D., M.R.C.P. Ed., F.R.MetSoc., Medical Officer 
Health for Hackney. 

In ages lon^ past these relations excited much attention, but the knowled( 
concerning them was of the vaguest kind ; and indeed, even now, no very gre 
advance has been made, because it is only quite recently that we have been abl 
to compare a fairly accurate record of deaths with observationB taken at 
number of reliable meteorological stations. The more useful and aearchin 
comparison between cases of sickness, instead of deaths, and meteorologic* 
phenomena has yet to be accomplished on a large scale in this countnr, aE 
especially as regards zymotic diseases. In Belgium there is a Society of Ik^ic 
Practitioners, embracing nearly the whole country, which publishes a month" 
record of cases of sickness, of deaths, and of meteorological ohservations ; b 
the only attempt on a large scale in this country, which was started hy 
Society of Medical Officers of Health for the whole of London, failed, partly fi 
want of funds, and partly from irregularity in the returns. 

My remarks, which must necessarily be very brief, will refer to the relatii^^ "> 
between (1) meteorological phenomena and the bodily functions of man, k^^^^ 

S2) between varying meteorological conditions and aeath-rates tcom 
iseases. 

As regards the first, I will commence with a few brief remarks on the 
of varying barometric pressures. A great deal too much attention is paid to 
barometer if we regard it as indicating only, as it really does, variations in -^•he 
weight of the column of air pressing upon our bodies, because, except at e=- ^^^n- 
siderable elevations, where the barometer is always much lower than at sea-Ie ^'^^ 
these variations produce but little effect on health. At considerable elevatii — ^bs 
the diminished pressure frequently causes a great feeling of malaisCi giddi^ ^^s, 
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loss of strength, .palpitation, and even nausea ; and at greater heights, as was 
noticed by Mr. Glaisner in a very lofty balloon ascent, loss of sight, feeling, and 
conscioosness. These are caused by want of a sufficient supply of oxygen to 
remoye eftete matters from the system, and to carry on the organic functions 
necessary for the maintenance of life. On elevated mountain plateaux, and 
health-stations on the Alps, an increased ra{}idit|r in the number of respirations 
and of the palse, as well as increased evaporation rrom the lungs and skin, occur. 

For some years past, a considerable number of persons suffering from consump- 
tion, gout, rneumatism, and ansemic affections have gone to mountain stations, 
chiefly in Switzerland, for relief, and many have derived much benefit from the 
change. It must not, however, be supposed that diminished atmospheric 
pressure was the chief cause of the improvement in health, as its concomitants, 
viz. a diminution in the quantity of oxygen and moisture contained in each cubic 
foot of air, and probably the low temperature, with a total change in the daily 
habits of life, have contributed to the beneficial results. The diminution in the 
quantity of air, and consequently of oxygen, taken in at each breath is to a 
certain extent counterbalanced- by an increased frequency and deptli of the 
respirations, and a greater capacity of tlie chest. In tliis country, alterations in 
the barometric pressure are chiefly valuable as indicating an approaching change 
in the wind, ana as well as of the amount of moisture in the air ; hence the 
instrament is often called *' the weather-glass." A sudden diminution in the 
atmospheric pressure is likely to be attended with an escape of ground air from 
the soil, and therefore to cause injury to health, especially amongst the occupants 
of basement rooms, unless the whole of the ground on which the building stands 
be covered with concrete. 

Temperaiurt, — ^Experiencer has shown that man can bear greater variations of 
temperature than any other animal, as in the Arctic regions a temperature of 
mtnus 7QP Fahrenheit, or more tlian 100° below freezing-point, can be safely 
borne ; that he can not only live but work, and remain in good health in tliesc 
regions, provided tliat he be supplied with suitable clothing and plenty of proper 
food. 0^ the other hand, man has existed and taken exercise in the interior of 
Australia, when the thermometer showed a temperature of 120°, or nearly 90° 
above freezing-point, so that he can live and be in fairly good health within a 
ranee of nearly 200° Falirenheit. 

Tne effects of a high temperature vary very much according to the amount of 
moisture in the air, as when the air is nearly saturated in hot climates, or even in 
Boramer in our own, more or less languor and malaise are felt, with great indis- 
position to bodily labour. With a dry air these are not so noticeable. The 
cause is evident ; in the former case but little evaporation occurs from the skin, 
and the normal amount of moisture is not given off from tlie lungs, so that the 
body is not cooled down to such an extent as by dry air. Sunstroke is probably 
the result not only of the direct action of the sun*s rays, but partly from dimin- 
ished cooling of the blood by want of evaporation from the lungs and skin. 

The effects of temperature on man do not depend so much on the mean for 
the day, month, or year, as on the extremes ; for when the days arc hot and the 
nights comparatively cool, the energy of the system becomes partially restored, 
so that a residence near the sea, or in the vicinity of high mountains, in hot 
climates is, other things being equal, less enervating than in the plains, for the 
night air is generally cooler. It is commonly believed that hot climates are 
neeusarilv injurious to Europeans, by causing frequent liver derangements and 
diseases, dysentery, cholera, and fevers. This, however, is, to a certain extent, 
a mistake, as the recent medical statistical returns of our army in India show 
that in tiie new barracks, with more careful supervision as regards diet and 
clothing, the sickness and death-rates are much reduced. Planters and others, 
who ride about a good deal, as a rule keep in fairly good health ; but the children 
of Earopeans certainly degenerate, and after two or three generations die out, 
unless tney intermarry with natives, or make frequent visits to colder climates. 
Thii fact shows that hot climates, probably by interfering with the due perform- 
ance of the various processes concerned in the formation and destruction of the 
bodily tissues, eventually sap the foundations of lifo amongst Europeans ; but 
how lar this result has been caused by bad habits as regards food, exercise, and 
self-indnlgence, I cannot say. Rapid changes of temperature in this country sro 
often very injurious to the young and old, causing diarrhoea and dorangemonts 
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of the liver when great heat occhtb, and inflammatoir diaeasea of the lungt 
colds, &c, when the air beeomea aoddenly colder, eren m anmmer. 

The direct influence of ruiN on man is not very marked in this coontiy, ezcei 
by giving moisture to the air by evaporation from the gromid and from yegetabl 
life, and by altering the level of ground water. This ia a anbjeci almost ovei 
looked by the public, and it is therefore as well that it ahonld be known thi 
when ground water has a level, persistently leas than five feet from the sorfac 
of the soil, the locality is ususJl^ onheaUhy, and ahonld not, if poaaible, t 
selected for a residence. Fluctuations in the level of ground water, especiall 
if great and sudden, generally cause ill-health amongst Uie residents. Tnna, D 
Huchanan in his Reports to the Privy Council in 18(k>-67, showed that consnmi 
tion (using the word in its most extended sense) is more prevalent in damp thi 
on dry soils, and numerous reports of medical officers of health, and othera, whic 
have been published since then, show that an effective drainage of the land, an 
consequent carrying away of the ground water, has been followed by a diminntic 
of these diseases. 

Varying amounts of moisture in the air materially affect the health and comfo; 
of man. In this country, however, it is not only the alisolute but the relativ 
proportions of aerial moisture which materially influence mankind. The qnantil 
of aqueous va])onr that a cubic foot of air can hold in suspension, when it : 
Maturated, varies very much with the temperature. Thus at 40^ it will hold 2-S 
grains of water ; at 50°, 4*10 grains ; at 60°, 6"77 grains ; at 70°, 801 graini 
and at 90° as much as 14*85 grains. If saturation be represented by 100, moi 
rapid evaporation from the skin will take place at 70° with 75 per cent of aatnn 
tion than at GOP with complete saturation, although the absolute quantity of moiatni 
in the air is greater at the first-named temperature than at the latter. Aa regard 
the lungs, however, the case is different, as the air breathed out is, if the reapin 
tions be regular and fairly deep, completely saturated with moisture at th 
temperature of the body. Jn cold climates the amount of moisture and of th 
effete matters given off from the lungs in the expired air, is much greater than i 
hot climates, and the body is also cooled by the evaporation of water in the fon 
of a(|ucous vapour. Moist air is a better conductor of heat than dry air, whic 
accounts for much of the discomfort felt in winter when a thaw takes place, a 
roni])Hrcd witli the feeling of elasticity when the air is dry. In cold weathe 
tlioroforo, moist air cools down the skin and lungs more rapidly than dry air, an 
rolds consequently result. London fogs are injurious, not only on account of th 
various vapours given off by the combustion of coal, but in consequence of th 
air in winter being generally saturated with moisture at a low temperature. Th 
ii\iuriousne88 of fogs and low temperatures will be presently dwelt upon at greatc 
longth. 

Variations in the pressure and temperature of the atmosphere exert a considei 
altlu influence on the circulation of air contained in the soil, and which ia calle 
f(rnund air. As all the interstices of the ground are filled with air or water, th 
more porous the soil, the greater is the bulk of air. The quantity of air containe 
in soil varies very much according to the material of which the soil ia composec 
as it is evident that in a gravelly or sand^ soil it must be greater than when th 

S round consists of loam or clay. The estimates vary from 3 to 30 per cent, bu 
10 latter is probably too high. If, therefore, a cesspool leak into the ground 
tl)0 offensive effluvia, if in large quantities, will escape into the soil, and be givei 
off at the surface of the ground, or be drawn into a house by tlie fire ; but, i 
small, thoy are rendered innocuous by oxidation. The distance to which injuriou 
gases, and suspended or dissolved organic matters, may travel through a porou 
soil is sonictiinos considerable, as I have known them pass a distance of 130 fee 
along a diKUsed drain, and above 30 feet through loose soil. 

Wind* exorcise a great effect on health both directly and indirectly. Directl} 
by promoting evaporation from the skin, and abstracting heat from the body ii 
proportion to their dryness and rapidity of motion, Their indirect action ii 
metre im|>ortant, as the temperature and pressure of the air depend to a grea 
extent on their direction. Thus, winds from the North in this country an 
usually concomitant with a high barometer and dry weather ; in summer witl 
a pleasant feeling, but in winter with much cold. South-west winds are th< 
nu»Ht frequent hert> of any, as about 24 per cent, of the winds come from thii 
quarter against IGJ from' the West, 11^ from the East, and the same from the 
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Northeast; 10^ from the South, 8 from the North, and a smaller number from 
the other quarters. South-west winds are also those which are most frequently 
accompimied by rain, as about 30 per cent, of the rainy days arc coincident with 
South-west winds. Another set of observations give precisely the same order, 
but a considerable difference in their prevalence, viz. South-west 31 per cent , 
West 14|, and North-east 11 1 per cent. Easterly winds are the most unpleasant, 
IS well as the most injurious to man, of all that occur in this country. 

I now propose discussing very briefly the known relations between meteoro- 
logical phenomena and disease. I say the known relations, because it is evident 
that there are many unknown relations, of which at present we have had the 
merest glimpse. For instance, small-pox, while of an ordinary type, and pro- 
lucing only a comparatively small proportion of deaths to those attacked, will 
lometimes suddenly assume an epidemic form, and spread with great rapidity at 
I time of year and under the meteorological conditions when it usually declmes 
n frequency. There are, however, in this country known relations between the 
temperature and, I may say, almost all diseases. As far back as 1847, 1 began 
I series of elaborate investigations on the mortality from scarlet fever at diffei*ent 
periods of the year, and the relations between this disease and the heat, moisture, 
md electricity of the air. I then showed that a mean monthly temperature 
)elow 44^*6 was adverse to the spread of this disease, that the greatest relative 
lecrease took place when the mean temperature was below 40°, and that the 
greatest number of deaths occurred in the months having a mean temperature of 
)etween 45° and 57°. Diseases of the lungs, excluding consumption, are fatal in 
)roportion to the lowness of the temperature and tlic presence of excess of 
noistnre and fog. Thus in January, 1882, the moan weekly temperature fell 
Tom 43°*9 in the second week to 36°'2 in the third, with fog ana mist. The 
mmber of deaths registered in London during the third week, which may be 
akcn as corresponding with the meteorological conditions of the second week, 
wta 1700, and in the next week 1971. Unusual cold, with frequent fogs and 
ittle sunshine, continued for four weeks, the weekly number of deaths rising 
'rom 1700 to 1971, 2023, 2632, and 2188. The deaths from acute diseases of the 
ungs in these weeks were respectively 270, 481, 566, 881, and 689, showing that 
i large proportion of the excessive mortality was caused by these diseases. At 
he end of November and in December of the same year there was a rapid fall oi 
emperature, when the number of deaths from acute diseases of the lungs rose 
rom 297 to 358, 350, 387, 541, 553, and 389 in the respective weeks. From 
November 29 to December 9 the sun was seen on two days only for 4^ hours, and 
rom December 9th to the 18th also on two other days for less than 4 hours, 
naking the total amount of sunshine 8*5 hours only in 20 days. In January 
ind Febmary the excess of weekly mortality from all diseases reached the large 
lumber of 504 deaths ; in December it was less, the fogs not having been so 
lense, but the excess equalled 246 deaths per week. In January 1881 tnere was 
aach gpreater and long-continued cold, but the mortality was smaller, as there 
ras less fogj and the oscillations of temperature were not so large. 

The relations between a high summer temperature and excessive mortality 
rom diarrhoea have long been well known, but the immediate cause of the disease 
18 an epidemic is not known. Summer diarrhoBa prevails to a greater extent in 
certain localities, notably in Leicester (and has done so for years) ; and the cause 
las been carefully sougiit for, but has not been found out. Recent researches, 
lowever, point to a kind of bacillus as the immediate cause, as this has been found 
n the air of water-closets, in the traps under the pans, and the discharges 
Tom infants and young children.* In order to indicate more readily how intim- 
ttely the mortality from diarrhoea depends on temperature, I now lay before you 
i table showing the mean temperature for ten weeks in summer, of seven cold 
uid hot summers, the temperature of Thames water, and the death-rates of infants 
mder one year per million population of London : — 



1 In my Sanitary Report to tho Hackney Board of Works for 1879 I pointed out the presence of 
iMleria in the air ox w ster^ooets and in the contents of traps daring hot weather, during the preTalcnce 
>f wnnmrr diairhcea. 
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Table showino the Number or Deaths in London under One Year, ih July, Auoust 

AND PART OF SEPTEMBER, FROM DlARRH(EA PER 1,000,000 POPULATION UTINa AT ALL 
AOEB, ARRANGED IN THE OrDER OF MORTALITY. 
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Deaths from Diarrhcsa 


Years. 


Temperatnre, 
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all Ages. 


i860 



58-1 


6^-6 


151 
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6z*o 
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1879 


587 
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228 


1877 


61-2 


633 


347 


1874 


617 


63*8 


447 


1878 


637 


641 


576 


1876 


64-4 


64-9 


642 



As may be seen, the deaths of infants under 1 year of age from diarrhoea per 
1,000,000 population wasonl^ 151 in 1860 ; whilst the mean summer temperature 
was only 58^*1, against 189 m 1862, when the mean temperature was 59*'0. In 
1879, when the mean temperature was58°*7, the deaths from diarrhoea rose to 228 
per million, but a few days were unusually hot. In 1877 the mean temperatare of 
the air was 61°'2, of the Thames water 63^*3, and the mortality of infants from 
diarrhoea 347 per million population. In 1874, when the mean temperature of 
the air was 61^*7, the mortality rose to 447 per million ; and in the hot sammers 
of 1878 and 1876, when the mean air temperatures were 63°*7 and 64H 
respectively, the death-rates of infants were 576 and 642 per million popnla- 
tion. The relations, therefore, between a high summer temperature and the 
mortality from diarrhoea in infants are very intimate. 1 have selected the mor- 
tality amongst infants in preference to that at all ages, as death occurs more 
quickly, and because young children suffer in greater proportion than other 
persons from summer diarrhoea. 

The proportionate number of deaths at all ages from diarrhoea corresponds 
pretty closely with those of infants. To prove this, I made calculations for 
three years, and ascertained that only 39 per cent, of all the deaths from this 
disease were registered in the weeks having a temperature of less than 50^; 
11*9 per cent, in the weeks having a temperature between 50° and 60^, whilst in 
the comparatively few weeks in which tne temperature exceeded 60°, as many 
as 84*2 per cent, of the total number of deaths from this disease was registerea. 
In the 17 years 1840>56, for which many years ago I made a special inquiry, onlf 
18*9 per cent, of all the deaths from diarrhoea occurred in winter and spring, against 
81*1 per cent, in summer and autumn. In the 20 years, 1860-79, there were seven 
years in which the summer temperature was in defect, when the mortality per 100,000 
inhabitants of London was 200 ; whilst in 10 summers, during which the tem- 
perature was in excess by 2° or less, the mortality was 317 per 100,000. The 
mean temperature was largely in excess, that is to say, more than pUu 2° in 
three of these summers, when the mortality reached 339 per 100,000 inhabitsnts. 
These figures show that great care shoula be taken in hot weather to prevent 
diarrhoea, especially amongst young children ; by freauent washing with soap 
and water, to ensure cleanliness, and proper action of the skin ; by great atten- 
tion to the food, especially of infants fed from the bottle ; free ventilation of 
living rooms, especially of bedrooms ; and by protection, as far as pos8ii)Ie, 
being afforded from a hot sun, as well as by avoiding excessive exercise. AH 
animal and vegetable matter should be removed from the vicinity of dwelling* 
houses as quickly as possible (indeed these should be burnt instead of being 
put in the dust bin), the drains should be frequently disinfected and well flashed 
out, especially when the mean daily temperature ot the air is above 60*. 

Time will not admit of more than a mere mention of the relations between 
meteorological phenomena and the mortality from many other diseases and 
affections, such as apoplexy from heat, sunstroke, liver diseases, yeUow ferer, 
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cliolura, whooping-cough, measles, and several other affections. A comparison 
between the mortality from several diseases in this and otlier countries shows that 
certain of these affections do not prevail under closely corresponding conditions. 
Thus the curves of mortality from whooping-cough, typhoid fever, and scarlet 
fever, do not correspond with the curves of temperature in both London and New 
York, and the same may be said of diarrhoea in India. It is, therefore, evident 
that some other cause or causes than a varying temperature must be concenicd 
in the production of an increased death-rate from these diseases. The subject is 
one of great importance, and I do not despair of our obtaining some day a 
knowledge of the agents through which meteorological phenomena act in tlie 
production of increased and decreased death-rates from certain diseases, and 
the means by which, to a certain extent, their injurious effects on man may be 
prevented. 

" English CuMAXOLoaiCAL Stations." By G. J. Symons, F.R.S., Secretary of 
the Royal Meteorological Society. 

Tu£ Royal Meteorological Society has equipped a Climatological Station in the 
grounds of the International Health Exhibition, in order that any one desirous 
of organising a station may see one an*anged in accordance with the regulations 
of the Society. It must be stated at the outset, however, that the enclosure is 
much too small, but the exigencies of the Exhibition would not permit of more 
space being granted. The object of the Climatological Station is to determine 
tne elements of the climate of a place, hence only such instruments are used as 
arc necessary for that purpose. These consist of a maximum, a minimum, a dry 
and a wet bulb thermometer, which arc mounted in a Stevenson screen of the 
Society's pattern, and a rain-gauge. 

The screen is a double-louvred box, its internal dimensions being: length 
18 inches ; width 11 inches, and heiglit 15 inches ; with a double roof, the outer 
one sloping from front to back, i.e. n-om north to south. The front, or northern 
side of the screen, is hinged as a door, and opens downwards. This screen is 
placed in an exposed situation over grass, and is mounted on posts at such a 
neight that the bulbs of the thermometers are 4 feet above the ground. The 
thermometers are suspended on upriglits near the middle of the screen, the 
maximum and minimum bein^ in front of the dry and wet. The maximum 
thermometer registers the highest, and the minimum the lowest temperature 
during any interval. The dry bulb shows the temperature of the air at the 
time. The bulb of the wet thermometer is covered with a piece of iiue muslin, 
which is kept damp by the capillary action of a few threads of cotton fastened 
round the neck of the bulb, their other ends bein^ immersed in a cup of water. 
As evaporation takes place from the muslin a reduction of temperature ensues, 
and hence this thermometer reads lower than the dry bulb. The drier the air, the 
greater is the difference between the readings of these two thermometers. There- 
fore, by this very simple method, we have a means of ascertaining the humidity of 
the air. 

From observations of these instruments the highest, lowest and mean tem- 
peratures, the range of temperature, as well as the humidity of the air of any 
locality, can be obtained. Each of these conditions, as is well known, exerts a 
very great influence on health. This is especially true in the case of range of 
temperature, as two places bavins the same mean temperature during a certain 
period may differ very considerably in ran^e of temperature, one town having a 
generally equable temperature, while another may be subject to great extremes 
o£ heat and cold. It is, therefore, very necessary to ascertain the range of 
temperature, in choosing a health-resort, or a place of residence, either for in- 
valids or even for persons enjoying good health. The humidity of the air is 
also of great importance in determining the climate of a place, as dry air agrees 
with some persons, while moist air is more suitable for others ; and the effect of 
moisture on health heing largely regulated by temperature, both must be taken 
into account. 

It was stated at the outset that a rain-gauge formed part of the equipment 
necessary for a Climatological Station. Now, although rainfall does not appear 
to exert so direct an influence on health as do temperature and humidity, never- 
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tlielchs it has indirectly a very great power over the health and well-being of 
man. Every water supply depends, either directly or indirectly, on the amount 
of rainfall, and our own existence depends on the amount of water supply, as 
everything on which we subsist is dependent for its life and growth on the 
amount of rainfall. Observations of rainfall are also most important to engineers, 
as in planning a water supply for an^ town they can, by means of rainfall ob- 
servations, ascertain where in the neighbourhood most rain falls, and place the. 
reservoirs accordingly. Also, in carrying out tlie drainage of any place, it is- 
necessary, first of all, that the engineer should know tlie greatest rainfall hr 
may have to provide for, so that he may make his sewers of such dimensions 
that they may be able to carry off a large and heavy fall of rain withoat anj 
inconvenience or flooding, or may be so arranged as to exclude it. 

It was, tliereforc, in the hope that similar stations may be started at as man^^ 
as possible of the English health and sea-side resorts, tnat the Royal Meteoro- 
logical Society erected the equipment necessary for a " Climatological Station.* 
Up to tlie present time, the Society has succeeded in establishing 82 stations i^ 
widely separated localities, from each of which monthly returns of obseryatiom. ^ 
made with accurate and verified instruments are received ; and each station £. as 
regularly inspected by the Assistant-Secretary. The positions of these statioi^j& 
are shown on the map on the wall,* and, from a single glance at their distr^K.— 
bution over the country, it is obvious that there is still room for maajr mor^^ . 
Take the coast from the Thames to the Land's End. We find the following se^Em.— 
bathing places without any records being sent to the Society^ respecting the zh. c- 
tempcrature or humidity : — Heme Bay, Westffate, Broadstairs, Deal, Dov^ x-^ 
Folkestone, Sandgate, Ilythe, St. Leonard's, Eastbourne, Seaford, Brighto -wrm , 
Littlehampton, Bognor, II ay ling Isle, Southsea, Ck>wes, Ryde, Sandow^ 'mm^ 
Shankl in, Freshwater, Bournemouth, Charmouth, Lyme Regis, Axmouth, SeaU^ 
Budleigh Salterton, Exmoutli, Dawlish, Brixham, Kingswear, Looe, Fowey 
Penzance. Thirty-four places on the South Coast alone, each doubtless possess! 
features different Ifrom every other, slight, probably, in some cases, as, for examp M 
Littlehampton and Bognor ; but extremely marked in others, as, for instants 
Dover and Penzance, or — to take two places nearer together — ^Ryde and Shankl £: 
It is this deficiency of information from so many important places which la. 
induced the Royal Meteorological Society to endeavour to obtain addido] 
help by making the need of records from such localities more widely known. 

It is difficult to fix the number of stations requisite, because it depends c»<? 
largely on the physical configuration of the district, and even of the toirns- 
For instance, an author some time ago wrote a pamphlet on *^ Brighten and sV^ 
Three Climates ^^^ and a moment's consideration will convince any one that tho 
difference, sav, between Maze II ill, St. Leonard's, and the Marina, St. Leonard'0 i 
or between lligh Harrogate and Low Harrogate, is greater than would be pro- 
duced by dozens of miles of distance in other parts of the country. 

The first object of the Ro^al Meteorological Society is to lay a fonndBr 
tion by discussing and publishing accurate observations made with tested instru- 
ments, all mounted uniformly, all read at the same instant of local time, aii<^ 
recorded and in every way discussed upon a uniform system. 

This, in the Society's Mettorolonical Record, which is published quarterly, i^ 
lias now done for nine years, and the author tnists that by degrees the medical 
men of this country will increasingly refer to the publications of the Society foJ* 
accurate data as to the climates of our various healtli resorts ; because the many 
demands on the time of a physician necessarily render it impossible for hiin io 
obtain personal knowledge of the climate of the dozens of English watering 
places by a permanent residence in each of them. 

Some years since the author urged the collection, by a commission of expert^) 
of a complete statistical record of the health-rate, death-rate, geologyi dimst^ 
water supply, drainage, and general condition of all our mineral-water, f^\ 
bathing, or pure air resorts ; and he adheres to the opinion that the coUectioa ot 
such statistics would have both direct and indirect beneficial effects infinite/ 
beyond the cost of the inquiry. But it must be done by authorities of unqs^ 
tioned position, men who are not only bey6nd all bribery, jjut who would ^d 
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could give personal care to see that absolute impartiality and absolute justice 
ruled toroughout. 



DISCUSSION. 

Mr. J. K. Laugiiton said Dr. Tripe had referred to the efTects of low barometer 
pressure on the human frame as producing malaise, sickness, and other disagree- 
able effects ; but he had heard experienced mountaineers say that a great deal of 
that was simply due to want of training. They knew from the sickness felt in 
balloon ascents that it was not entirely owing to that cause, though a great deal 
of it might be. If any one who had oeen living for ten months m London, not 
breathing always the freshest of air, going to bed later than he ought, and very 
probably eating and drinking more than he ought to, suddenly went into a hilly 
countiT, and determined to ascend a mountain, it was found that by the time he 
got a few thousand feet up he did not feel very cheerful. A curious observation 
had been made by David Forbes in the Andes, where he made some measurements 
of a tribe who lived and worked at an elevation of nearly 14,000 feet ; he found 
the average chest measurement of a man was something like 46 inches, wlilch 
struck him at the time as enormous, but probably these people, living generation 
after generation in that peculiar climate, had gradually developed chests of that 
extreme size. What had been said about moisture as affecting climate struck 
him very much, and was probably familiar to all who had been in hot countries. 
He might say that the hottest day he ever felt was when the thermometer was 
only 85°, though he had experienced temperatures a great deal higher than that, 
but probably at the time to which he referred the air was saturated with moisture. 

Mr. R. H. SooTT remarked, in reference to mountain sickness, that Mr. 
Whymper had given him a very accurate description of his own sensations in 
that way. He took up two Swiss guides with him in some of his ascents, and 
when they got up to 14,000 or 15,000 feet, they all three of them felt this moun- 
tain sickness. They ha^d certainly not come recently from London dinners. Mr. 
Whymper cured himself by using clilorate of potash ; but the party had with them 
a gentleman who had spent some years at Quito, who had not lived a remarkably 
regular life, and who was apparently very delicate, but he was perfectly free 
from this mountain sickness, having lived at a high level for several years. Mr. 
Whymper found it took about four or five days to overcome these symptoms 
entirely, and after his getting over them they did not return. With reference to the 
feeling of sickness in balloon ascents, he was rather disposed to consider that 
it was not usually connected with the ascent, but it was more related to a form 
of sickness, from which few people were free, due to the motion. Those who 
went up in the captive balloon at Paris found themselves swaying about as if on 
a rough sea, and ne had heard of officers, who, in the experiments carried on at 
Chatham with a captive balloon, found it so unpleasant that they cut themselves 
loose, and when the balloon was free they found no perceptible motion at all ; 
he fancied, therefore, it was something in the nature of sea-sickness. 

Dr. R. J. Mann said he believed that the effect of the low barometer in pro- 
dncing the effects it did on the animal frame was almost always connected with 
the emct of muscular action. This undoubtedly was the case in making moun- 
tain ascents, and he had no doubt that in nine cases out of ten where ^ou had a 
low barometer, the nervous discomfort was due to the fact that the mdividual 
suffering from it endeavoured to make the same energetic muscular action that 
he would under ordinary circumstances. If you noticed the guides in any 
nountain district, thev generally moved at about one-fourth the pace of the party 
they accompanied, 'f he highest climb he had ever done did not exceed 8,000 feet ; 
bat having carefully observed the effects on his own experience, he found that 
by diminishing his muscular efforts to that of his guide, he was instantly free 
from all nervous pressure. Persons making a new kind of action, and bnnging 
a new series of muscles into play day after day fof a little time, soon found a 
compensation provided which got over those unpleasant effects. Mr. Scott would 

KrobabW say tuat persons did not make muscular efforts in a balloon, but he had 
imself^^ explained that the swaying motion there was closely analogous to sea- 
■ickness. The recent investigations which had been made were very important, 
as showing that the capacity of the chest increased with those who lived at high 
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altitudes. Amongst some of the best observations on this point were those made 
within the last two or three years by Dr. Theodore Williams, who had a large 
connection with Davos Platz, and, when making one or two visits there recently, 
he made some most exact and careful measurements of the chest capacities of 
the persons living in tliose climates. He found there was a much larger capacity 
of chest amongst them than amongst persons living at lower altitudes, all other 
circumstances being similar. The only other point he wished to refer to was 
to record very strongly his opinion of the value of the investigations which were 
entered upon in recent years by such societies as the Royal Meteorological, and 
also the extreme value of such modes of illustrating that science as were now to 
be seen in the Exhibition. Going into the small Annexe allotted to the Society 
a series of charts would be found, which were Ml of the most valuable informa- 
tion. When the room was first opened he went in and looked at them, knowing- 
something of these thines, and having thoueht about them for many years, but 
tliere were some charts there of which he did not quite understand tne meaning 
He went to two or three persons, and asked them to tell him, but one yeij franki^ 
answered that he did not know, and altogether he did not get much light upor 
the matter; but having studied them a little longer himself, in order to complet 
his own knowledge, ho wrote to a friend who did know, and got some inkling o: 
what was meant ; then, for the first time, he apprehended tlieir true yalne. H 



mentioned this to point out that charts of this kind were of little valae nntil theii 
whole meaning was mastered by the popular mind ; but then it would clinj 
to them throu^ life, and show the value of this science as connected with hnmi 
health. He would not go further into the subject now, becanse it would I 
dealt with on the following day by Mr. Scott In the absence of Dr. Compton,K> -^^ 
of Bournemouth, he would say that there was one particular work now beinjr^B, ^ 
done at Southboumc. which was about half-wav between Christchnrch anc=^^d 





done at Southboumc, which was about half-way between Christchurch anc 
Bournemouth, which was of great importance. For two or three ^ears Dr " ^y* 
Compton had been carefully and closely watching the records of Eunshine, and it' -^Di 
appeared that that locality stood second, Hastings being first of all, on the aouth^K^ 
coast, where observations had been made with regard to sonahine. He hope^^ =^ 
before long they would have many more valuable records on that point. 

Mr. F. W. Cory said he had listened with great pleasure to Dr. Tripe's higfa l^^" Y 
interesting and instnictive Paper, and should like to supplement his experience ^se 
with a remarkable fact discovered in regard to the effect of certain states of th( 
atmosphere on the symptoms of whooping-cough, and which fact was a stepping 
stone to a great improvement in the treatment of that disease. Daring MareS 

and April, 1882, a rather severe epidemic of whooping-cough occurred at Ching 

ford, a small village about ten miles to the nortli of London ; whilst watehinc^ ^g 
the course of the cases, he noticed on several occasions a decided remission ir _ 
the symptoms, and then at other times a marked aggravation. This induced hic^ 
to suspect some powerful atmospheric influences at work, and on consulting *^ 
charts he found that the increase in the number and violence of the who< 
corresponded to an absence or a very low percentage of ozone or other porifiers 
the air, whilst, on the other hand, a decrease was accompanied by an extreme 
deep tinting of the ozone papers. This seemed to suggest a new line of treai 
ment, and forthwith all his little patients suffering from this disease weretrei 
with an antiseptic medium internally, and the result, he was pleased to say, 
very satisfactory ; and, moreover, further experience confirmed the plan adiopte- 
He had not yet published in any of the medical journals this new tnerapeusu ~ 
whooping-cough. He would have done it before, but so many specifics had 1 

recommended and found wanting, that he was loth to prematurely risk 

possible addition of another to the list of multitudinous drugs of a questionabu ^nlc 
nature used in this complaint. The present time, however, seemed to be a happ^K?^ 
one for making it public. It was just as well to refer to the fact that the powr^:^^^ 
spectroscope would prove a roush and ready but reliable ozonometer to tho:. ^gw 
who did not suffer from colour-blindness, and who possessed the requisite acot.^^^ 
ncss of vision. 

Mr. C. G. Talmaoe, referring to the observations which had lately been mac:^^^ 
as to the duration of sunshine at various spots, suggested that it was a misnom ^^^ / 
to term the instrument used a sunshine recorder ; it was not anythingof t^^^ 
kind, it was a clear sky recorder, and the reason he said so was this : He h ^^" 
used one for nearly eight months, and he found that during Uie presence of the y^KT 
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thinnest and faintest cirrus cloud there was no trace wliatever of recorded sunsliiue. 
When speaking amongst themselves, they would say that tlicy had had a glorious 
snmhiny day, though on the register they might find no trace of it at all. Then 
perhaps they might get a very heavy thunderstorm, lasting half-an-hour, which 
woula saturate the paper, and, though it was clear afterwards, until that paper 
was dried there was another half or three-quarters of an hour at least before the 
clear sky was again recorded. He was not at all disparaging the sunshine 
recorder as an instrument, but he would recommend persons not to pin their faith 
in seeking a health resort on the amount of sunshine as shown by the recorder. 
If it were called a clear sky recorder, he should be quite satisfied. 

Mr. E. Mawley said he had used the sunshine recorder, and he found it 
recorded all sunshine likely to have the slightest effect as regarded health or 
vegetation. It did not take three-quarters of an hour to bum through a saturated 
card, but more nearly three-quarters of a minute. He wished, however, to speak 
with regard to the temperature, which perhaps had more influence on health than 
any other element observed at a meteorological station. In fact, the first obser- 
vation made with respect to any climate was generally as tostne temperature. 
It became, therefore, of great importance to have a correct mode of gauging the 
temperature in different localities, and comparing them one with anotlier. At 
first sight it might appear a very unnatural proceeding to place thermometers in 
one of those screens, but on a careful consideration of the subject it would bo 
seen that no better method could be adopted. The double louvres shut out 
entirely the direct rays of the sun, and direct radiation from below, which on 
cold clear nights prevented the minimum thermometer cooling down unduly. In 
fact, the thermometers were influenced by hardlv any thing but the currents of 
air passing over them. But with regard to the advantages of this screen, 
some meteorologists had regarded the temperature taken in them with more or 
less suspicion. Some said that the roof became heated by the sun^s rays, so 
tliat the heat was conveyed ultimately to the thermometer ; others, that the 
loavres being exposed to the full rays of the sun for many hours became too hot, 
and that the air passing through tliem into the screen must be heated ; whilst 
others held that they were so poorly ventilated that they doubted whether the 
ur ever did get into them or how it could get out. Now he hoped to show that 
these screens were far more trustworthy than had been supposed. For the pur- 
pose of experiment he had placed two of these screens on his own lawn, precisely 
alike in aU respects, except that whilst one was unprotected the other was shaded 
on the top and on the south and west sides by means of canvas. They were only 
a few yards apart, and the thermometers placed in them, kindly lent by Messrs. 
Negretti and Zambra, were precisely alike. He fouud that among the maximum 
observations for the nine hottest davs of the year the shaded screen was less 
than 0°*2 below the unshaded one. In order further to test it at three o'clock 
he took observations with the dry bulb, and taking the seven hottest days of the 
year — no observations being taken under 75° — he found that the mean dry bulb 
reading of the shaded screen was 78^*6, whilst that of the unshaded screen was 
79**3, and with the sling thermometer 78^*5. The rather low temperature in the 
unshaded screen he attributed to the shadow of a chimney coming within two 
yards of the screen and cooling the ground, and consequently, to a slight extent, 
the air in the screen. The result appeared to him to be, that instead of shading 
these screens, they ought to be placed in the most open and exposed positions 
possible. These comparisons were to his mind eminently satisfactory and en- 
couraging, as showing that the main cause for dissatisfaction with this screen, 
based on the supposition that in very hot weather it got heated up, had no 
foundation in fact. 

Mr. R. Stracuan said he regarded the sunshine recorder as the most practical 
meteorological instrument invented since the Brussels Conference in 1853, and 
with the form introduced by Professor Stokes, not only had you an accurate and 
reliable instrument, but a cheap one, and with proper care there was no reason 
for its failure whatever. He should rather imagine that it would give an exces- 
sive record, excepting at the hours of rising and setting, because with a glass 
globe properly focussed the heat developed was so intense that the registration 
moat l^ almost instantaneous. There was no doubt that the heat developed would 
amonnt to 2,000°. and whether the card were damp or not, it could not stand 
•uch a heat as that The study of the distribution of sunshine was very in- 
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terc>t>tiiig, and, so far as his own investigation had gone, it had impressed Iiin 
with surprise as to the anomalous distribution ; the east of England seemed t( 
have the most, next the soutli-west, and next the south of Ireland ; therefore ii 
was quite clear that if those instruments were properly worked records might b< 
obtained which would be of very great importance. An obicction had been takei 
to the stations, that some of them were too much crowded together, and it hac 
been said before now that meteorology was heaping up millions of figures mosi 
of which were and would be useless. Considering that some of the stationi 
were so close together as Southboume and Bournemouth, and even Westboume 
within a mile or two of each other, the conclusion could not be avoided that i 
large amount of superfluous work was being done, but at the same time there wai 
a meteorological difference between those two stations. Some doctors statec 
that Bournemouth was relaxing, and that might be true with regai^d to one pan 
of lV)umemouth, but it could not be true of the Westboume district. Tncs< 
little distinctions when understood would determine the localities where phv- 
sicians should send their patients, and the difference of a mile or two would de 
tenuine whether a place were bracing or relaxing, there being very often a great 
difference within a short distance. Then came the question of the distributioi 
of rain, and the differences on the English coast were very surprising, and alouj 
the coast of Cornwall and Devonshire there was a very heavy rainfall, but wher 
vou got up to Bournemouth you found the rainfall dropped from 50 inches t( 
below 30. These discrepancies came out as the result of an enormous number o 
obser^'ations, and if tliat amount of work done could be classified so as to brin^ 
out the salient points and save the multiplication of figures, he thought th( 
results would be more generally useful. 

Mr. C. Uakding said he had' listened to both these papers with great interest 
He did not quite agree with Mr. Strachan that they had too many figures. Un 
doubtedly they had stored up a great quantity, but what was w^anted was ai 
army of doctors, like Dr. Maim, to discuss these figures which had been col- 
lected. He was much struck by the remark of Dr. Mann, tliat the public 
generally, and even those people specially uiterested, would not inquire suffi 
cientiv into the meaning of diagrams placed before them ; they looked at them 
and it tliev did not sec the meaning immediately they passed on, whereas il 
they woul({ only give five or ten minutes* careful study, they would find then 
Avas nothing beyond their grasp, but for want of that tliey went on in blisftfu! 
ipu»rance for the whole of tiicir lives on the most simple points. The map oi 
oliniatoloj^ical stations mi^ht strike one as giving a great number somewhat close 
together, but he agreed with Mr. Symons with regard to tlie soutli coast, thai 
the stations were by far too few. Mr. Strachan had alluded to places, such at 
lUmmcmouth, where tliere were two close togetlier, but he could readily believe 
that at such a place as Hastings, and many others with liills in the vicinity 
a great difference might exist between the climate of one spot and anothei 
only a mile distant, because the hills would materially aflect the temperature. 
To give one instance of radiation at night. The coolinc down of the cartli 
would cool the layer of air in contact with it, and if there were not mucli 
wind blowing that layer would roll down the hill-side. Many people supposed 
that YOU had a colder air at the top of the hills, which was a great mistake 
you had a really colder air at the lower part of tlie hill, due to this nocturnal 
radiation. There were many other instances which would readily suggest them- 
selves, showing how the lie of the land might influence the temperature and tlie 
winds. Memorv was proverbially treacherous, and he would not attemut to gc 
over the ground which Dr. Tripe' had traversed, with regard to the influence ol 
temperature on health, but he should like to refer to last year, when there was a 
mild winter and a cocl summer — an absence of extreme temperature, which was 
favourable to health. In the winter the deaths from respiratory disease were 
far below the average : March was extremely cold, about 6° below the average, 
and it would be found that in April and May the deaths from disease of the 
respiratory organs were excessively numerous, but that was only ju^t after that 
oxtriMnely' low temperature. Again, in the summer, there was a cool tempera- 
ture, and* therefore a low death-rate from scarlet-fever and other zymotic diseases. 
Another point, which was extremely interesting, was the almost entire absence 
of small-pox at the early part of the year. Small-pox gave its maximam about 
M«w or Juno, and decreased in a marked manner when the temperature in- 
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creased, 60 that you may calculate on its being nearly stamped out in the hot 
summer weather. But this year the conditions were altogether different. There 
was almost an epidemic of small-pox, the deaths being over the average, though 
apparently with somewhat different conditions of weather to last year, though 
perhaps it the subject were inquired into more minutely, it would be found there 
were conditions present now which did not exist then. Last year on the whole the 
deaths in London were about 7 per cent, below the average ; from zymotic 
diseases they were about 23 per cent, below the average ; and from diseases of 
the respiratory organs 11 per cent. Fog, of course, was an important factor in 
diseases of the respiratory organs, and we have been very free from that lately. 
On the other hand, it must be remembered that though a cold winter increased the 
death-rate in some respects, if you had cold weather you usually had a quiet 
winter, and if you had a warm winter it was usually stormy ; so that though it 
might be favourable on land it promoted deaths from shipwreck. With regard 
to the sense of nausea in balloon ascents, no doubt Mr. Scott was right when he 
attributed that feeling to the swaying motion of a captive balloon, but he did 
not think that was the whole cause of it. There were cases of nausea when 
there was a free ascent to very great heights. He had not experienced it 
himself, as he had not been higher than three miles, but he believed it was 
greatly attributable to the escape of gas, which always went on when the bal- 
loon was rising rapidly, and that might very possibly give rise to this feeling of 
nausea. 

Mr. T. Wii^ON said the effect of rarefied air was very beneficial in cases of 
brain fatigue. He had found tliat staying at Braemar, or in the Alps, had a very 
good effect. Now, there were at Malvern, and other places, chambers for com- 
pressed air, which were very useful in some diseases, and he would suggest 
whether thejr could not have exhausted air chambers to relieve brain discomfort 
without havmg to go to the Alps. 

Mr. F. J. SPARKij observed that a complete record of sunshine observations 
would be of yery great value, especially to those engaged in farming operations. 
In bis opinion, however, a cold winter and a hot summer were best, both for the 
crops and animals. 

^rof. Matthew Hay wished to refer especially to one point mentioned by Dr. 
Tripe, namely, the influence of ground water on health. This matter had not 
received much attention yet in this country, but in Bavaria it had been worked 
out under the able superintendence of Professor Pettenkofer, one of the foremost 
leaders in hygienic science in Europe, lie had made innumerable and constant 
observations from day to day on the height of the ground water of Munich, and 
found that when the ground water fell mortality rose, especially that due to 
typhoid fever ; he thought, therefore, it was highly necessary that similar obser- 
vations should be made in England. He had recently the opportunity of speaking 
to Professor Pettenkofer on the matter, and found he attached so much importance 
to the height of ground water as an indication of the climatology of Munich, that 
although for the past month it was excessively low, and. therefore, typhoid might 
be expected, yet very recently it had been rising rapidly, and from that he felt 
certain that tne typhoid mortality would sink, and not onl^' that, but if it con- 
tinaed to rise there was hardly any chance of cholera taking place in Munich. 
He said that he observed three important epidemics of cholera in Munich, and 
when the ground water rose the cholera disappeared, or if the epidemic chanced 
to be in Europe at the time when the ground water of Munich was high it never 
reached there or took root. The ground water probably was merely an indication 
oi the rainfall ; a correct measure of the amount of water which fell and pene- 
trated through the soil, and in so doing acted upon it in a particular manner. 
It was the only correct measure we had of the amount of rain which actually 
passed through the soil ; that which evaporated was practically of little or no 
consequence in connection with health. 

Mr. JlALDWiN Latuam said he had been tabulating for a number of years 
obsenrations of ground water in this country at a great number of stations, and 
he coold predict with absolute certainty, in the districts those stations belon^d 
to, the occurrence of an epidemic of typhoid fever ten days or a fortnight before 
it broke oat. It was not a question as to whether it could be done, for it had been 
done, and he could refer to sanitary authorities to whom he had communicated 
the information he had received, and who on that information had issued placards 
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cautioning the people m to the btei>8 to be taken. There could not be the 
Hiightcst uoubt about this question of underground water having a direct bearing 
on public health, and it would be found on studying the statistics of all 
zymotic diseases, excepting diarrlioca, that almost all of them followed perco- 
lation. Diseases were rife during the time of percolation, but as the water 
passed through the ground they declined. It was not the lowness of the water 
which caused typhoid fever, but the lowness of the water was the measure of the 
intensity with which the disease would follow that period of lowness. It was 
clear from the observations made b^ a celebrated German biologist that it 
was absolutely essential before typhoid fever could break out that a certain 
degree of development of the poison should occur in the ground, and after that 
development haa taken place the first rains wliich passed through the subsoil 
water would give typhoid. That was because the water passing into the ground 
drove the ground air out. This question, therefore, was intimately connected 
with the construction of a house ; and it was most essential from a sanitary 
point of view that some means should be taken to cut off, especially in districts 
where the whole soil had been fouled for generations, all communication between 
the soil and the house. If that were done, one of the great sources of typhoid 
and other diseases would disappear. Diarrhoea was entirely to his mind a question 
of the temperature of the arinking water. He had been for years in various 
places carrying on observations on tin's question, and it was not until the tem- 
perature of drinking water rose over 60° that diarrhoea became prevalent The 
temperature was above that point now in London, and diarrhoea was becoming 
provident. In some country districts which drew tneir water supplies oven from 
the most impure sources, if the water remained cold throughout the year they did 
not get these epidemics. No doubt cases of diarrhoea did occur, but they were 
more akin to mild typhoid fever. It was a remarkable fact that diarrhoea as a^ 
disease in this country was never epidemic until the pipe-system of water supply 
was introduced. That water, of course, although it might come from a weli^ 
and be perfectly cold at the source, before it got through the mains was heated 
up, and in the majority of cases the temperature was very high. Greenwich and_ 
Woolwich drew tlieir supply from the wells, the temperature of which uever^ 
exceeded 52^ but it was not at all uncommon in the summer time for the watei^ 
to be supplied direct from the mains at GG° or even over. There was a markedC 
difference between epidemics of diarrhoea in districts supplied by tlie Kcnt::^ 
Company and those supplied from the Thames. In the latter case the water go^^^ 
warm at the depth of the main, which was usually about 3 feet, and the resulC^^ 
was that at the time when diarrhoea became epidemic in districts supplied fron 
the Thames and River Lea the illness was only just breaking out in the Ken 
districts, but a fortnight later it became developed in those districts, and practi 
cally at the end of the year the death-rates from diarrhoea in botli of them wer 
almost identical. His own opinion was that a great deal more attention shoul 
be paid to these questions of meteorology^ and disease, and he only wished tha 
a few more medical officers took as much interest in the matter as Dr. Tripe did^^ 
A short time ago he had prepared a diagram showing the connection betweei 
low ground water and typhoid fever in the case of Croydon, the observation^ 
extending from 186G to the present time, and showing a very marked connection- 
between the two. 

The Rev. F. Gilbert White said he had been an observer of meteorology^ 
all his life, and so was his father before Iiim. One thing he had observed qoit^ 
agreed with what Mr. Latham had just said ; wherever people would make a rain — 
water reservoir underground covered over, which ho dia on the top of Dartmoor* 
they would be able to have the water cold ; there was always a cold dew on the ju^ 
and tumblers in which It was used. Not being aware of this theory before, he 
had not taken any observations with regard to this rain-water tank, but he wai^ 
quite certain that a great mistake was made tlu*oughout the country generally in 
not taking means to store the rain-water. People would lower their wells, and 
in many cases ruin their water, because they got dry, whereas for the same 
outlay they could make a reservoir underground holding 3,000 or 4,000 gallons, 
and never need run short. There was a great deal of prejudice against rain 
water, which was quite unfounded. Some people said it might be all right if it 
were filtered, but he thought that if it were filtered you ran the risk of spoiling 
it. In Bermuda every one drank water from reservoirs, one of which was 
attached to each house. 
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The Chairman (Mr. J. Norman Lockyer) observed that what had been said 
in the course of discussion went far to show that his introductory remarks had 
some truth in them. No one would go away without feeling the important con- 
nection between Meteorology and Health, out they must all agree that these 
studies should go on absolutely f)art/KW«ti, in fact it seemed to him impossible to 
separate the two subjects. From Mr. Latham^s observations with reference to 
the epidemic at Croydon, it appeared that they not only had to consider the 
question of temperature so far as the surface of the ground and the air were con- 
cerned, but that they must really go below the surface, and deal not oul^ with 
the temperature of the planet as a whole, not merely climatologically with re- 
ference to each particular part of the surface, but also take into account the 
temperature of the underlying soil and water as well. It was perfectly clear that 
the sunshine recorder was a very valuable adjunct to the old instruments which 
had been in use for many years. Personally he should like to see something in 
addition to that ; whether meteorologists would think it possible or practicable he 
did not know, but there were a great many facts which tended to show that it 
was important to be able in some way to separate the function of the blue solar 
radiation from that of the' red. Now the sunshine recorder simply dealt with the 
red rays, which probably was the reason why several gentlemen seemed to hold 
rather different opinions with regard to it. Fou could get detinite absorption of 
the red rays by aqueous vapour or by cloud in particular states, and probably 
that fact would reconcile some of the observations which had been made. 
Passing to the barometer, they had had several excursions based on Dr. Tripe's 
remark that at the normal pressure the barometric effect on the human frame 
was absolutely negligible, but with regard to the effect of some considerable re- 
duction in the pressure, as for instance in going up in balloons, there was one 
little piece of experience he had in America wmch might throw some light on 
the suDJect. It was well known to the guards on the Union Pacific Railway, 
that when the train arrived at Summit Station, which was over 8,000 feet m 
altitude, there was frequently a great deal of malaise amongst the passengers. 
He had suffered from it himself, and had been a long time away from the gay 
delights of London, and had suffered no fatigue, havine been three da^s in a 
railway carriage. So that on that point there was probably something still to be 
learnt They were all much obliged to Mr. Symons for the trouble he was 
taking with regard to the establishment of meteorological stations, and also to 
those gentlemen who had endeavoured to throw some Tight on the best kind of 
observations to be made. It did seem to him very remarkable that in localities 
which depended for their well-being on having a favourable reputation, so little 
trouble was taken to show what very favourable localities they were. Some of 
the first amongst those places were those that had the least ramfall, and a great 
amount of sunshine, and probably if those who were most interested in the 
success of those places knew a little more about meteorology, we might have had 
a flood of information from them many years ago, which would have done both 
them and science a gpreat deal of gooci. General Strachey had recently thrown 
out the idea that it might be a good thing in some cases to shield the thermo- 
meter from any effect of direct radiation, so as to be perfectly certain that it re- 
gistered simply the temperature of the circumambient air, and he, therefore, 
suggested that some thermometer bulbs should be covered by a very brilliant 
reflecting surface of silver. It had been found that when they were exposed in 
that way at equal distances from radiating surfaces there was what fine ther- 
mometer readers would call a considerable difference in the temperature record. 
Every one must hope that the time would Boon come when superfluous work in 
meteorology should be separated from that which was of the highest importance. 
To arrive at any decision on this point, it would be necessary to have such dia • 
cussions as they had had that day, and he would conclude by expressing a hope 
that long after that Exhibition had ended there might be some means provided 
for dealing with matters of hcaltji and meteorology in a much closer connection 
than they were at present. If any thing of that kind could be brought about it 
would amply justify the time they had given to this discussion. 

A vote of thanks to the Chairman, moved by Mr. H. Soutiiall and seconded 
by Mr. Baldwin Latham, liaving been carried unanimously, the Conference ad- 
journed till the next day. 
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CONFERENCE ON FRIDAY, JULY 18. 

Dr. J. H. Gilbert, F.R.S., in the Chair. 

" The Equinoctial Galeb— Do tiiey oauB in the British Isles?" By 
Robert II Scott, M.A., F.K.S., President of the Royal Meteorological 
Society. (See p. 230.) 

" Some occasional Winds and their Influence on Health." By William 
Marriott, F.R.Met.Soc., AsBistant Secretary of the Royal Meteorological 
Society. 

The subject chosen for my paper this afternoon is not a very inviting one, and 
I fear will be rather dull. But as winds have a great influence upon healtlv—for 
if there were no wind the atmosohere would bo quite stagnant, and we ahouL 
perish — it may not be unprofitable to turn our attention for a short time to th 
peculiarities of certain occasional winds. 

The earth is surrounded by a thin film of air called the atmosphere. The ai 
allows the sun*s rays to pass through it without being much heated thereby 
these rays fall upon and iieat both land and water, which warm the air restin 
upon their surface. The earth gets warmed during the day, and cooled by radia 
tion during the night ; whereas the sea retains the heat it receives from the sun 
and is consequently more equable in temperature than the land. 

On referring to an isothermal chart of the globe for January, it will be see 
that in the northern hemisphere the air, owing to radiation, is much colder ove 
the continents tliau over the sea ; while in July the reverse is the case. As ai 
expands by heat and contracts by cold, warm air is lighter tlian cold air. If 
now turn to an isobaric chart for the same moiitlis, we shall find that over tH 
regions where the air was cold the atmospheric pressure was denser, i^, thi 
barometer reading was higher than where tlie air was warm, and vice ver$a. 

All winds may be regarded as caused directly by differences of atmospheri 

pressure, just in the same way as the flow of water is due to difference in level 

The air flows spirally outwaras from a region of high pressure in the direction or- 
the hands of a watch in the northern hemisphere, and spirally inwards in 
region of low pressure in the direction opposite to tiiat of the hands of a watch 
(The movements are exactly the reverse in the southern hemisphere.) Thii 
circulation of the air has given rise to the following simple law for the northei 
hemisphere —known as Buvs Ballot's — viz. '< Stand with your back to the wind 
and the barometer will be lower on your left hand than on your right.*' Th 
regions of low pressure are called cyclones, and the regions of high preasu 
anticyclones ; the circulation in the former being cyclonic, and in the latter tht 
opposite to cyclonic. The intensity of the wind in all cases depends npou th 
closeness of the isobars, or lines of equal pressure ; for the closer the isooara tli< 
greater is the difference in pressure in a given distance, and consequently th 
stronger the wind. 

Now it is the position and movement of these areas of high and low preasu 
that determine ttie direction of the prevailing winds. For instance, in winter 
when high pressure prevails over Asia, the wind blows out from it in th< 
direction of the hands of a watch, and comes down over India as a North-eaai 
wind. This is the North-east Monsoon, and is accompanied by fine weather ^^ 
In summer, when the distribution of pressure is entirely changed, the win^^ 
blows from off the warm Indian Ocean as a South-west wind, ana being higlilj?*^ 
charged with moisture, passes over India as the Soutli-west Monaoon, prodacin ' 
cloud and rain. 

The sun^s heat is most powerful in the equatorial regions ; the air is there 
heated that it ascends as an upward current, and air flows in from north auc^ 
south to supply its place. The winds thus produced do not, however, blov^' 
directly as North and South winds, but owing to the rotation of the eartliy 
as North-east and South-east winds. These are the Trade winds. They 
constant in direction and steady in force, and only vary in position a few depee 
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of latitude, according to the declination of the son. The region between these 
two winds is called the Belt of Calms. 

Having referred to the prevailing winds, we must now consider some occa* 
sional winds, which are for the most part peculiar to certain localities. It may 
be taken for granted that they are aJl the result of differences in atmospheric 
pressure, and the greater the difference, the more violent is the wind. These 
winds may be divided into two classes, vii. cold and hot. The cold winds usually 
occur in the winter and spring, and the hot winds in the summer or autumn. 
We will first consider some of the tsold winds. 

E€ut Wind. — The wind most dreaded in this country is the Kast wind, which 
generally blows in tlie spring for several da^s together. It is usually diy, cohl, 
and very penetrating, and is well described m the old saying — 

" When the wind is in the East 
*TiB neither good for man nor beast." 

Dr. Arthur Mitchell, in a " Note on the Weather of 18G7, and on some effects 
of East Winds," says, " Such winds blowing over a moist surface, like that, 
for instance, of the human body, tend to reduce the temperature of that surface 
to the temperature of evaporation, which in this case is much below that of the 
air itself. In licking up the moisture — that is. in causine its evaporation— a 
large amount of heat is rendered latent. This heat must be taken from some- 
thing, and, in point of fact, our bodies are, and must be almost its entire source. 
A cold and dry wind, therefore, cools the surface of our bodies, not simply by 
enveloping them in a cool medium, and warming itself by conduction at their 
expense. It does this of course : but, being dry as well as cold, it does it with 
lesa activity than it would if moist and cold — damp air being a better conductor 
than dry air. It is chiefly, however, by the other mode that dry, cold winds 
abstract heat from our bodies. — that is, by using tlieir heat in the conversion of 
moisture into vapour. The neat so used becomes latent, and is for the time 
lost. It does not raise the temperature of the air in immediate contact with the 
body. On the contraiy, that air itself, low as its temperature may be, gives up 
some of its heat to become latent in the vaporised moisture, and probably gives up 
more than it gains from our bodies by conduction, so that the temperature of the 
film of air actually in contact with our bodies may be, and probably is, a little 
lower than the temperature of the bulk. The quantity of heat which our bodies 
lose in this way is far from insignificant, and the loss cannot be sustained without 
involving extensive and important physiological actions, and without influencing 
the state of health. In feeble and delicate constitutions the resources of nature 
prove insufficient to meet the demand made on them, and a condition of disease 
then en8ae8.'*--(«/otima/ of the Scottish Meteorological Society, Vol. II. p. 80.) 

Doubtless nearly all present will remember the very cold, dry, and windy 
ireather of March last year (1883), during a part of which bitter Easterly wincfs 
prevailed, especially from the 19th to the 24th. Owing to a brisk fall of the 
Murometer over France, an Easterly ^ale was experienced over this country. As 
the temperature was low, and the air very dry, the wind was exceedingly bitter 
md keen, and its effect upon the human frame very distressing. In consequence, 
there was a marked increase in the number of deaths referred to diseases of the 
respiratory organs. The Registrar-General gives the following particulars in 
lis Weekly iMums of Births and Deaths : — 

Deaths bkfbbbed T9 Diseases of the Bbbpiratort Obqans. 



Week ending. 


Mar. 3. 


Mar. 10. 


Mar. 17. 


Mar. 24. 


Mar. 31. 


April 7. 


Total 


388 

• • 

• • 


395 

• • 


548 

349 
««5 


598 

391 
146 


672 

417 
150 


612 

379 
154 


Bronchitis 




Diff. from Average 


— 130 


— 106 


+ 62 


+ 95 


+ i5» 


+ 129 



The Mistral is a violent North-west wind which blows along the Gulf of Lyons, 
[t is a very dry wind, and cold through its dryness, parching up the countr}% and 
fithering the leaves of plants by its dessicating influence. It is often sufficiently 
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strong to blow a man off his horse ; and it occasionally overthrows the largest 
trees, and spreads desolation among the com and vine crops. The trees generally 
have their branches twisted in the direction of the current ; and, in the places 
most exposed to its blasts, screens of wood and stone are erected to protect the 
vines. 

It chills the extremities of the body, and often induces dry pleurisy, and pnen- 
monia in weakly persons. In consumptives it is occasionally the cause of blood- 
8])itting. The natives generally complain of rheumatism and vague muscular 
pains. 

The Mistral is caused by atmospheric pressure being low in the Gulf of Lyons^ 
and high in the north ; it is most severe when the difference in pressure is very 
marked. 

The Bora and the Tramoniana are both cold winds, similar to the Mistrals 
They come down from the Alps, and sweep over the Adriatic and neighbouring^ 
seas, and are bitterly cold and tempestuous. 

The Northers or Norles, which occur in the neighbourhood of the Qulf o«: 
Mexico from September to March, somewhat resemble the Mistral. They are.^ 
as their name implies. Northerly winds, and are remarkably dry. cold, and violent^-* 
Mr. R. Russell, in his Norih America j iU Agriculture and Ulimaie^ states tliaf 
in Southern Texas, in January' 1855, with a Norther, the temperature fell froi 
81® to 18° in 41 hours ; and remarks, " That such great and sudden changes 
rendered still more disagreeable by the Northers frequently blowing with extrem 
violence." With such changes ot temperature as this, it is not surprising th 
these winds have a very pernicious effect upon health and vegetation. 

The Pampero is a drj', cold Soutli-west wind, which blows with great violenc 
across the pampas of the River Plate of South America. It is most frequen 
during the spring and summer, from October to January. [Being in the south 
hemisphere, the south is the cold point, and so south-west corresponds to north 
west at this side of the equator.] 

Among hot winds may be mentioned the following: — 

The Sciroccoj which occurs occasionally along the North African coast, Sicil}'^ 
South Italy, and neiglibouring districts, is a hot South-east wind blowing fron^ 
the heated Sahara. It is apparently a dry wind on the coast of Afirica, but or'm. 
passing over the Mediterranean it aosorbs a great deal of moisture, and conse — 
quently is a hot moist wind on reaching the south of Europe. In Sicily durin^sg' 
its continuance the thermometer sometimes rises to 110^ in the shade. Thi«s 
wind receives a very bad character, for it withers green leaves and grapes ; iC> 
rusts ironwork ; it turns meat putrid ; paint put on whilst it is blowing will never 
set ; and thoueh not fatal to human life, it is deadly to human temper. It causes 
a feeling of languor and listlessness, and when it blows strongly it takes all 
the energy out of a person. 

The Scirocco of Spain is called the LevecJie, It is very hot, dry, and dusty, 
and is most deleterious to health. 

The Solano is an East wind, but it has a bad repute, for the Spanish say, ''Ask 
no favour during the Solano.*' 

The Harmattan, which is felt on the west coast of Africa, is somewhat similsr 
to the Scirocco. It is a hot Easterly wind, occurring during the months of 
December, January, and February. It comes from the hot desert of Africi, 
loaded with large quantities of hne dust, which are carried far out over the 
Atlantic and deposited upon the sails and decks of passing ships. 

The Khamsin is the hot wind of Egypt, and is supposed to last for fifty days, 
hence its name. It comes as a South-west wind from the hot desert of Africa, 
and occurs from the end of April till June, at the commencement of the inun- 
dation of the Nile. 

The Simoom, — In a recent paper read before the Royal Meteorological Society, 
Dr. II. Cook gave an account of the Simoom, a deadly wind which occasionally 
visits the deserts of Kutchee and Upper Scinde, in common with similarly con- 
stituted tracks of countiy in the East. Dr. Cook says : — 

*^ Sudden, and singiilu*ly fatal in its effects, invisible, intangible and mysterious, 
it has ever been the dread of the desert traveller. So far as I am aware its 
nature is alike as unknown to the wild untutored inhabitants of the country of 
which it is a scourge, as to the European man of science. The presence of the 
Simoom is made manifest by the sudden extinction of life, both animal and vege- 
table, over which its influence has extended. 
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" Lieutenant Pastans mentions it briefly in his report on Shikarpoor, sub- 
mitted to Government in 1840, as occurring in the district of Kutchee. At the 
close of the hot weather in lSi56 a party of five men were crossing the Put of 
Shikarpoor, being on their way from Kandahar to that citv ; the blast un« 
fortunately crossed their path, killed three of them and disabled the remaining 
two. 

"In the year 1851, daring one of the hot months, some officers of the Scinde 
Horse were sleeping on the top of General Jacob*s house at Jacobabad. They 
were awakened by a sensation of suffocation, and an excaedbM^y hot oppressive 
feeling in the air, while at the same time a powerful smoll^T sulphnr pervaded 
the atmosphere. On the following morning a number of trees in tne garden were 
found to DO withered in a remarkable manner. It was as if a current of fire 
about twelve yards in breadth had passed through the garden in a straight line, 
•ingeing and destroying every green thing in its course. Entering on one side 
and passing out on the other, ito track was as defined as the course of a river. 

"The Moonshi of Major Henry Green, Honoraij A.D.C. to the Governor and 
Political Agent at Ehelat, is a native of Bogh, m Kutchee, and gave the fol- 
lowing description of the effects of one of these blasts, of which he was both an 
eye-witness and the sufferer. He was travelling in company with two other 
persons near Clulgherri, the site of a buried city m Kutchee, about seven miles 
south-east of Bogh. They were all mountedi when about 2 a.m. the blast struck 
them. He was sensible of a scorching sensation in the air like the blast of an 
oven, but remembers nothing further, as all three were immediately struck to 
the earth. They were earned to Bhag, where every attention was afforded 
them, and after some days of sickness they recovered. He states that such 
phenomena are freq^uent in the desert ; that the hot blast is usually preceded b^ 
a cold current of air; that it destroys every green thing in its coarse, and is 
most frequently fatal to human life. That the bodies of the dead quickly de- 
compose, their flesh is withered, of which the firmness and consistency is 
destroyed, so that it falls or may be plucked off from the bones ; and this not 
after decomposition has commenced, but immediately on death taking place. 
The treatment adopted by the natives is at once to wrap up the sufferer in a 
posteen or warm woollen clothes, and to administer a mixture of onions and pepper 
with the view of inducing perspiration ; if this be established there is a hope of 
recovery. ^^ 

"The current passes 'like a knife* through the air, leaving a well-defined 
narrow track." 

In the discussion on this paper Mr. Symons stated that he remembered hearing 
of a curious case of a hot blast which occurred over a small district in this 
ecmntry some few years ago. A gentleman was walking down to his thermo- 
meter screen with'^the object of examining the thermometers, and had just 
reached the screen, when he saw the maximum thermometer rapidly go up several 
degrees, and at the same time he felt a severe pain at the back of nis head. Ho 
immediately lay down under a tree, and after a little while, feeling better, he got 
up, and upon going to the thermometer screen again, noticed that close by there 
was a narrow path cut through the grass, plants, and trees, in which every thing 
was killed, lir. Svmons visited the place the following year, and then saw the 
effects of this hot blast 

The ffoi Wind is one of the most remarkable of the features of the climate of 
Australia, and is most severe in November, December, and January. Mr. H. C. 
Russell, in his CUmaU of New South fValet, says : — " In character tliis wind is 
the most disagreeable known in Australia., but 1 cannot agree with tlie opinions 
which have been expressed of its unhealthmess. The heat is no doubt great, but 
it is very dry^ and to some constitutions affords positive pleasure. The worst 
ffeneral effect that I have been able to trace is languor, and that would certainly 
be much worse with a moist wind of the same temperature. Vegetable life, 
however, does not escape with so little damage, and the commencement of a 
strong; hot wind is a signal for all plants to droojp ; if the leaves are tender, they 
shrivel up as if frost bitten, and never recover ; m extreme cases, stronger plants 
are injured, and there is one instance on record in December 1828, where a hot 
wind destroyed for a space of thirty miles all the wheat on the Hunter River. 

" The actual temperature of the wind varies from 80° to 110® in Sydney, but it 
seldom reaches 100^ and only once in twenty years has it reached lOG'^'S, the 
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IiiglicBt recorded temperature at the Sydney Observatory. Inlaod the heat is 
much greater, and in Central Australia, Capt. Start says his thermometer rose to 
131° in the shade on the 2lBt of January, 1845. The heating effectoof this wind 
are well known, and little protection is afforded by doors and windows, for a house 
rapidly heats^ and it is only the greater heat outside that makes it endurable, 
which is manifest directly the cool * burster ' displaces it, for the house then feels 
like an oven.'' 

Dr. Neumayer, formerly Director of the Melbourne Flagstaff Obsermtory, 
remarks of the hot wind of January 21st-22nd, I860, that ** the apples were liter- 
ally roasted on the trees, where the North wind had set in.*' (fijum, HasMmek 
der Klimatohgiey p. 639.) 

A similar wind is experienced in South Africa, with almost the same reaolts ; 
in fact, hot winds occur in all countries which are adjacent to deserts. 

Dr. Mann informs me that *' the hot winds of J^tAxl are distressing, but they 
are not particularly unhealthy, because they continue to blow for such bricuE 
periods without intermission. The most unheidthy wind in Natal is that which 
comes from the North-east, and which blows pariulel to the general run of the 
coast. It comes from the malarious districts around Delagoa Bay,and la accom- 
panied by a tendency to the deyelopment of feyers of a remittent bilious type. 
This influence becomes more strongly marked along the coast district towards 
the north-eastern frontier of Natal.*' 

The FUhn is a yery warm and dry wind, which sometimes blows in winter in 
the north-eastern yalleys of Switzerland. At the time this warm dry wind is 
blowinff in the yalleys of the north-east, a warm wet wind blows oyer the south- 
west of Switserland, which precipitates its moisture in a heayy downpour, and 
floods the country with rain. Mr. Laughton's explanation is better than mine 
(Jioikm Meteorology^ p. 46). He says : " When air is driyen or lifted to a great 
height, as by bein^ pressed up a mountain slope, the expansion of its yolnme 
causes a corresponding lowering of its temperattire ; and the air which approaches 
the mountains on the west should experience a certain definite loss or tempera- 
ture whilst being lifted to the mountain-tops, the amount of which may be easily 
calculated by a reference to the height of the mountains and the diminution oi 
barometric pressure. But if the air is moist, the chilling, to which it is thus 
suljeotod condenses the yapour, causing heayy rain on the windward, that is. 
the western slopes. Now yapour, when turned into water^ giyes out a great deal 
of hoat : tlie heat which it has previously absorbed, which gives it molecular 
onor^v, and which is very commonly known as latent heat ; and this heat set 
f roo, warms up the surrounding air ; so that the temperature at the mountain- 
top mny bo, and is, many degrees higher than, according to the calculation based 
on the lo»R of barometric pressure, it ou^ht to be. If now this air, with the 
moliituro squoosod out of it on the mountain-tops, and its temperature raised by 
tho hoat of condensation, is forced down into the valley beyond, the increase of 
nroHMuro aa it gooa down raises the temperature by an amount depending, as 
iHtforo, on the height from which it has descended, and on the rise oi the baro- 
motor ; so that the air comes into the valley with the temperature due to the 
lovol at which it has arrived, increased by the heat conveyed to it on the mountain- 
touM l>y the condensation of vapour. The air is thus not only very hot, but 
iHuntlvoly also very dry ; that is to say, on the descent of the yd^ the temperature 
rlHOM at times to more than 80^, and the humidity sinks to about one-fourth of 
what the air is capable of holding.*^ 

Or. llann« in a paper read before the Vienna Academy in 1882, gives a dis- 
(MtH(«lon of the f^n in Bludcnz, on the borders of Switzerland and the Tyrol. 
Tho moHt important |K>int is that it is not caused by South-west storms in Italy, 
fur tho ol)Horvation9 at Milan show '* calm ** when there was fdhn in Bludenz. 
Tho f\\hH occurs when denre$sions prevail over North-west Europe. These draw 
down tho /(Um, but they ao not necessarily cause a gale, even at Stuttgart. 

Thuo forbids mo speaking of many other winds which are peculiar to certain 
localttios ; but, in conclusion, it only remains to point out the de8irsd)ility of 
ovory i>no, ospocially invalids, fixing n)H>n a residence that shall be sheltered 
or protiM^tod f i*om cold and dry winds, which are very tr}*ing to the human con* 
btitution. There appears to be little protection from hot winds. 
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DISCUSSION. 

Dr. R. J. Mann said he might describe his own personal experience of hot 
winds in South Africa. Daring several years whilst he resided there he kept 
a record of those atmospheric phenomena, and found there were twenty-six to 
thirty in the coarse of a year. The temperature of the hottest of those South- 
African winds at any time was 97°, which was quite enough for discomfort, 
but^ it was a very dry wind. As Mr. Marriott had stated, as far as the 
regions inland arounct Natal were concerned, these hot winds were not un- 
healthy. The reason for it seemed to be this : these hot winds always began 
to blow about the middle of the night ; jou heard the storm come on, which 
rose in intensity until you became conscious that the house was growing very 
warm. That continued, and at 9 or 10 a.m. it reached its greatest intensity, 
when yery delicate plants would be killed, and the leaves of evergreens would 
droop, though after a little while they might recover. About 12 or 1 p.m. the sky, 
whicn had up to that time been clear, would be covered over with heavy clouds, 
and in about an hour there would be a magnificent thunderstorm, the rain pouring 
down in torrents for five or six hours, and from that time the temperature fefl 
very rapidly, though the wind might continue to blow. He had seen the ther- 
mometer sink 30° m less than thirty minutes. This chanee of temperature was 
veiT pleasant, and prevented any unhealthiness occurring trom the hot diy wind, 
ana in fact one always welcomed these outbursts. That, no doubt, was the cause 
of their not being unhealthy — that they invariably occurred in such a condition 
of temperature uiat a thunderstorm followed, after which there was generally 
continuous rain until about Uie middle of the night About 1 or 2 a.m. the 
clouds cleared away ; and at an elevation of 2,000 feet above the sea he had 
seen the whole sky become entirely covered with seventh magnitude stars, 
which were ordinarily invisible to the naked eve ; so that it looked exactly like 
the Milk^ Way seen through a telescope. After that they generidly got the 
most delicious temperature the following morning, with a cool, pleasant sea 
breeze. Now and then, however, it happened that these intenmttent winds 
recurred for three days running, but they were invariably broken by the thunder- 
storm in the day time, as he had mentioned. A point of his remarks was that 
these hot winds were not unhealthy, because they were not continuous. The 
unhealthy wind there, was that which came blowing along from the fever districts 
in the interior. 

Lt.-Gen. R. Stbachey said with regard to Dr. Cook's account of the simoom 
in Scinde, which had been quoted in the paper, to tlie best of liis belief it was 
greatly exaggerated. Over the whole of India during April, May and June, hot 
winds prevailed ; and, indeed, Scinde being an extremely arid country, hot winds 
were prevalent. But it must be remembered that Dr. Cook's meteorology was 
almost pre-Adamite ; it was written nearljr thirty years ago, when people were 
not very accurate in observing or in describing what they saw. As a matter of 
fact Scinde had been occupied, more or less, by British troops and Native troops 
np to the present time ; and during the occupation of Afghanistan, soldiers were 
constantly passing through the country from the Indus up to Quetta ; but as far 
as he knew, although liable to sunstroke, there was no particular unhealthiness 
there. There was a liabilitv to severe fever in the autumn, but that was a 
different thing altogether. The hot winds all over India were rather conducive 
to good health than to bad health. The exposure to sun and hot wind in aggrav- 
ated form was Ui^le to bring on sunstroke, but that was not merely from receiving 
the direct rays of the sun on the body, but the effect of heat generally, which 
produced a sort of apoplectic condition. 

The Chairman (Dr. J. H. Gilbert) said in New York and other parts of America 
sunstroke was generally developed m the night, not when the person was exposed 
to the direct rays of the sun. 

Mr. G. M. W HIPPLB said the paper was a very interesting one, and it was very 
desirable to preserve in a collected form for convenient reference a description 
of these tropical and exceptional winds. He must confess, however, that although 
he was much interested m hearing an account of these occasional so-called hot 
blasts, he was rather sceptical as to their being the effect of wind at all. It 
Beemeid to him they had no facts, other than these trayellers* stories, to lead to 
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the belief that a current of very heated air could pass through a mass'of cool air 
and yet retain its characteristics for some considerable distance. Of course they 
knew that a large quantity of air could be set in motion at a time, but there were 
no facts that he Imew of leading them to credit the statement of a hot blast 
passing along a definite path only a few feet wide. If they looked at the Uowing • 
machinery in the Exhibition, they would see an enormous current of air produced; 
but it soon got dissipated, and therefore he could not see how a wind could haye 
the characteristic spoken of. There were electrical phenomena, notably globular 
lightning, which might produce such effects, and he was inclined to think that 
they must be due to some such cause. Of course it was a very common thing 
to attribute every thing you cquld not understand to electricity, bat he did not 
make the suggestion for that reason. The paper contained a great deal of infor- 
mation with regard to the actual cause of the effects experienced physically 
from different winds, but he should like to know if it were the case that there 
might be really different climates within a few yards of one another? For 
instance, people commonly said that the air in one street was very much 
better than the air in another, and that, putting malarious influences aside — the 
air might be unwholesome in one house and excellent in another ; wherea|8 it 
seemed to him that the wind constantly blowing must change the air so rigidly 
as to prevent these ^reat differences. The wina usually blew at the rate of from 
fifteen to twenty miles an hour ; therefore he was unable to agree with those 
who said the air differed so much in two places, where, if one were to tmst the 
meteorological data^ there really could not be any trace of a radical change having 
taken place in the circumstances of the atmosphere. 

Mr. G. J. Symons said it was about fifteen years or more since the facts 
occurred which were referred to by Mr. Marriott and he did not recollect the 
exact circumstances, but his impression was that tney did not refer to a blast of 
air at all ; in fact, he had not associated the phenomena with the idea of wind. 
There was no doubt about the fact, but only as to the explanation, and the im* 
pression he had on his own mind was rather — ^he did not know whether it were 
possible or not — ^that there might be a cloud of such a shape as to focus the son's 
rays on one particular point. The impression he had was that of a path of heat 
rather than a current of air. With respect to the remarks made as to tne difference 
between one street and the next, he believed Mr. Whipple was not present on the 
previous day, when the discussion rather turned on that point ; and it was stated, 
with reference to the number of meteorological stations it was desirable to have, 
that in many cases, such as High Harrogate and Low Harrogate, and different 
parts of the borough of Hastings, two places close together might be character- 
ised by differences quite as great as in other circumstances would be noticeable 
only at a distance of twenty miles. Take, for instance, such a town as Dover, 
with some houses on the cliff and some under the cliff. Those immediately below 
the cliffs, when the sun was shinins straight upon them, and without any wind, 
would be something like an oven ; but when tne sun passed over, and the wind 
sprang up, the temperature would be very different indeed. He could not agree 
with Mr. Whipple, that there were no differences except from currents of air ; in 
fact, one of the great reasons why there were differences in climate was, that the 
wind blew in one place and did not blow in another. They knew, for instance, 
that if they wantea to put up an anemometer to measure the current of air passing 
over^ the great majority of towns offered no position in which they conll 
possibly put it, simply because the wind did not get into the streets at all to sweep 
them out properly. If it were not wandering too far from the subject, he might 
mention tnat it had been strongly urged, with reference to the building of new 
streets, that it was very desirable as far as possible that the main lines of a town 
should coincide with the prevailing direction of the wind in tiiat town, in order 
that the streets might be thorougnly " air-scavenged.** Under ordinary circum- 
stances, the veloci^ of wind in a town was not sufficient to counteract the effect 
of local circumstances on the atmosphere in it. 

Mr. W. Marriott, in reply, said he had given his authorities for the theories 
and statements quoted in the paper, and he was not responsible for theoL With 
regard to the question, whether currents of air only a few feet in width were 
possible, he would remind them of the remarkable tornadoes and whirlwinds 
which sometimes occurred, when they heard of a forest or plantation being cnt 
through as it were— -the trees being cut down over a small area only, and the 



OONVBBINOBS AT THE IKTBBMATIONAL HEALTH EXHIBITION. 297 

line beinf; very sharply defined. If that were possible with a tornado, he did not 
see why it could not also occur with a hot wind. 

" Cum ULATiYE Tempbratubb." By Robbbt H. Scott, M.A., P.R.S., President 
of the Royal Meteorological Society. 

On the walls of the Meteorological Annexe will be found a series of diagrams, 
exhibiting from various districts in the United Kingdom, in a graphical form. 
the march of Temperature, Rainfall and Bright Sunshine, from the beginning of 
the present year^ and also for the entire year 1881, which is reproduced for pur- 
poseii of companson. (See Diagram, p. 298.) 

The object of tiiese curves is to snow clearly some of the most important 
factors in the growth of crops. Now, as to the growth of crops, our chairman, 
Dr. Gilbert, F!R.S., is admittedly one of the highest living authorities, as, in 
coniunction with Sir J. B. Lawes, Bart, F.R.S., he has for many years conducted 
with scmpnlous accuracy extensive investigations into this subject at the famous 
experimental farm of Rothamsted. Let us, therefore, hear what Sir J. B. 
Lawes and Dr. Gilbert have to say : — 

*' On this point we may remark that we have found the really most luxuriant 
and heavy crops, both of hay and of wheat, to have been very materially in- 
fluenced by the characters of the winter and early spring perioas, — quarUtty in 
both cases depending very greatly on the early development of the plant. With 
favourable conditions in tms respect some of our very heaviest crops, both of 
hay and wheat, have been obtained under by no means specially favourable me- 
teorological conditions during the period of the most active above-ground 
growth. On the other hand, high proportion of com to straw, which sometimes 
gives really high yield per acre, depenas more upon the conditions of the periods 
of active above-eround growth and maturation. In the same way, great weight of 
hay sometimes depends upon the conditions of maturation rather uian of luxuri- 
ance. 

" It is obvious, therefore, that in discussing the relations of meteorological 
condition and agricultural production, it is essential to be able to arrange the 
records for any selected periods of the year.^ 
And again : — 

" It is obviona that different seasons will differ almost infinitely at each sue* 
ceeding period of their advance, and that, with each variation, the character 
of development of the plant will ^so vary, tending to luxuriance, or to maturation, 
that is, to auantity or to quality, as the case may be. Hence, only a very de- 
tailed eonsiaeration of climatic statistics, taken together with careful periodic 
observations in the field, can afford a really clear perception of the connection 
between the ever-fluctuating characters ot season and the equally fluctuating 
characters at growth and produce. It is, in fact, the distribution of the various 
elements making up the season, their mutual adaptations, and their adaptation to 
the stage of ^wm of the plant, which throughout influence the tendenc3r to 
produce quanti^ or quality, it not unf requently hf^)pen8, too, that some passing 
conditions, not mdicated by a summary of the meteorological register, may affect 
the orop^ veiT strikingly, and thus the cause will be overlooked, unless careful 
olMervations DC also made, and the stage of progress and tendencies of growth 
of the crop itself at the time be likewise taken into account** 
Ajzain — 

" Those characters of season which are very unfavourable for land in poor 
condition, may be favourable to land in high condition, and vice vend,'" 

As regards the three elements represented on the diagrams, it is evident 
that the curves for rainfall and sunshine require but little explanation, as the 
successive steps of the curves show the successive weekly totals of rain or sun- 
shine. 

The case as regards temperature is however different, and those who examine 
the diagrams wiO see that there are two curves, one ascending, the other de- 
scending ; the one red, the otiier blue. A certain arbitrary base line is assumed, 
and the values are measured above or below that line. 

It ia proved almost beyond doubt that each plant, say each individual cereal, 
requires a definite amount of heat to bring it to maturity. Thus maize requires 
more than wheat, and wheat again more than barley or oats. 
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We all know that maize is not an English crop at all, and that wheat is not 
grown to mnch profit in Ireland or the West of Scotland, being replaced by oats 
or barley. The ordinary reason assigned for these differences as to crops is that 
in each case the temperature is not high enough for the particular crop 
which has failed. If the inquirer pursues the subject further he generally findfs 
out that his informant has no very precise idea as to how the temperature acts. 

Now various investigators, ana notably Boussingault and Processor Alphonse 
de Candolle, of Geneva, have devoted much attention to this subject ; and the 
latter writer, in his Oeoffraphie BotaniquCy has come to the conclusion that a 
certain total amount of temperature above a definite base line is necessary for 
plant growth, and that this amount, or, as he calls it, this ^* sum of temperature *' 
varies for each crop. 

He found that plants, as a rule, did not begin to give indications of activo 
vegetation until the temperature rose above 6^ ^nt. This temperature, 6° Cent., 
or, in round numbers, 42^ Fahr., that is ten degrees above the freezing point, is 
taken as the base for all the diagrams. 

Although Professor de CandoUe propounded his views some years ago, yet, as 
recently as the jear 1874, at the Agncultural Conference at Vienna, meteoro- 
logists were qmte at sea as to how these sums of temperature were to bo 
cuculated. 

The credit of solving this problem belongs to Lieut-General Richard Strachev, 
the Chairman of the Meteorological Council. He proposes to adopt a certain 
unit of temperature to supply a standard for calculation, the unit being one 
degree continued for the unit of time, either one hour or one day, as the case 
may be. Such a unit may be conveniently called an hour degree, or a day 
degree. The unit of time adopted for the calculations to which I am about to 
rcK&r is a day, and the unit of what may be termed the effective temperature is, 
therefore, a day degre$. A day degree, therefore, si^fies 1^ Fahr. of excess or 
defect of temperature, above or below 42^, continued for twenty-four hours, or 
any other number of degrees for an inversely proportional numbler of hours. 

Now the first idea I want you to take in about these day degrees is that when 
we speak generally of the mean or average temperature lor a day. or month, or 
year, we imply that the resulting temperature is the same as would be observed 
if the thermometer indicated this mean temperature throughout the entire period 
for which the mean is taken. Thus, if we were dealing with daily means, an 
average daily temperature of 62°, which is an ordinary temperature for a warm 
summer's day, would indicate twenty day degrees of temperature for that day, 
starting from the assumed base line of 42°^ which has already been mentioned. 

The nrst step, therefore, towards determining this effective temperature in day 
degrees resolves itself into determining as speedily and simply as possible the 
average temperature for the period under consideration. 

We have, fortunately, to our hands a very simple mode of arriving at the 
mean temperature with accuracy sufficient for our purposes. Almost all ob- 
servers record the maximum and minimum temperatures once in the twenty-four 
hours. It is found that the half sum of these readings, the mean between them 
is nearly but not exactly the average for the day. 

The next points which require attention are : whether the maximum and mini- 
mum are both above 42°, which occurs in summer ; or both below that point, 
which occurs in winter ; or, finally, whether one is above, and the other below. 

In the first case all the accumulated temperature is to tne ^ood ; it is all on the 
positive side. In the second case it is all on the negative side. The third case 
18 the only one which presents difficulty, for when the extreme temperatures are 
on either side of ^e Ime of 42°, one portion of the effective temperature for the 
day is positive, and the other negative. 

Now, General Strachey carried out a long series of calculations, based on the 
observed hourly temperatures at Kew Observatory, and at other stations in the 
United Kingdom, in order to ascertain the magnituae of the co-efficient by which 
the difference between either of these extreme temperatures and the base tem- 
perature (42° Fahr.) shoidd be multiplied in order to obtain the values of the 
temperatures in excess or defect of 42° expressed in day degrees, and he found 
thftt this, for a vmekfy period, was 0^*4. 

Aecoraingly we get the following rules : — 

If the mean of the day is above 42°, we multiply the difference between the 
minimnm and 42° by (f'4i and call this ihe negaHve effeeHve temperature. 
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To find the positive effective temperature we subtract from the difference between 
the mean for the day and 42° the negative effective temperature iust determined. 

If the mean of the day is below 42° the proceeding is similar ; but we first 
ascertain the positive effective temperature, and subtract that from the difference 
between 42° and the mean, thus obtaining the negative effective temperature. 

The method of determining the effective temperature^ which may briefly be 
called the accumulated temperature, is fully explained m a paper Vy Gkneral 
Strachey, which will appear m the forthcoming volume of the Quartertj^ WeeOker 
Report^ that for 1878. Meanwhile it is extremely interesting to examine the 
diagrams in the Annexe somewhat minutely, and to observe how the total accnmu- 
lated temperature, say, up to Juhr 1, is made up in very different ways in the two 
years, 1881 and 1884, there exhibited. 

The year 1881 was veiy cold in the winter, and its accumulated teiiq[>eratiire 
was made up in the spring and early summer. (See Diagram, p. 298.) In tiie 
present year we had practically no frost, but then we had onusiuuly cold weather 
at Easter and at the end of May. 

The practical application of the data thus obtained as standards of comparison 
for the CTOwth and ripening of various agricultural products most, of course, he 
left to the agriculturists, and it will be interesting to learn how lar a correspond- 
ence between the character of the several crops and the accumulated temperature 
of the year can be established. 

The measure of temperature afforded by this system of computation appears to 
be as well suited to supply a standard of comparison of climates for hygienic 
purposes as for agriculture, and the diagrams indicate in a forcible manner the 
characteristic differences of climate, in respect of temperature, of the portions of 
our islands to which they refer. 

Thus it will be seen that since the 1st of January of the present year, while 
there have been nearly 400 day degrees below 42° in the north of Scotland, in the 
Channel Islands there have only been 9 such day degrees ; also that in tiie former 
district the day degrees above 42° have been only 726, as conq>ared with 1,500 in 
the Channel Islanda. 



DISCUSSION. 

The Chairman (Dr. J. H. Gilbert) said he had been very much interested in 
this reeumi of a very important subject, which he thought would have to be veiy 
much more considered than it had been of late, and much credit was due to the 
Chairman of the Meteorological Council, for the great care and attention he had 
given to the means of getting these records into a practical shape for consideration. 

Lt.-Gen. R. Strachey said it was very easy for those who were conversant 
with this subject to take it all in on heanng the paper read, but there might be 
some present who had not quite followed what Mr. Scott had been saying, and 
therefore he would endeavour to illustrate on the blackboard the method oy which 
the results were obtained. 

(He then drew a diagram, showing the curve of temperature for twenty-four 
honrs, with lines representing the maximum, minimum, and mean, and also the 
temperature of 42°, which was taken as the datum, and showed the manner in 
which the calculations were made.) 

He said the process was an extremely simple one, and the calculationB also were 
very simple. He had worked out for Dr. Gilbert some time ago the data for 
1881, ana also for 1882, and he had them now for the present year ; comparing 
the results for the south of England down to July 7th, he f oimd that the accumu- 
lated temperature to that date was 1376° ; in 1882, up to July 10th, it was 1403°; 
in 1881, up to July 4th, it was notably less, namely, 1100°; on July 11th. it was 
1200°. Therefore, it was decidedly less in 1881 than 1882 and 1^. To show 
the difference between the south ox England and the north of Scotiimd, he might 
say that at the present time at the north of Scotland the accumulated temperature 
was 726"" as compared with 1376° in the south of England. By comparing these 
figures it was easy to see how the total rose as you came south. For instance, on 
July 4th, in 1881, in the north of Scotland the,total was 751°, which corresponded 
to a residt about five or six days earlier in the north-east of England, to wmt a 
fortnight earlier in the east, to about three or four days more m the midlaodsi 



OONIXBBMOBS AT THE DITBBNATXONAL HEALTH EXHIBITION. 801 

and to nearly three weeks earlier in the south of England ; so that it gave an 
indication of the relative difference in time durine which difEerient parts of the 
coontiY received the same quantity of heat^ and probably if the thing wore 
carriea out fully it would give some sort of indication of the relative period at 
which the crops would ripen. • They were much indebted to Dr. Gilbert for having 
raiaed the question, ana induced them to go into this subject, and also for 
pointing to another very important subject, namely, the moisture in the air, and 
the manner in which thiat was effective. He had been taking up that question 
alao, and hofNod before long to be able to produce diagrams analogous to the one 
now shown iUustrating that point. He quite agreed with Dr. GUbert that the 
manner in which the moisture was indicated at the present time was not to be 
trusted, and that something altojgether different was necessary in order to judge 
of the effective moiature in the air. 

Dr. B. J. Mann said they were much indebted to General Strachey for the 
mathematical calculations he had gone into, which enabled all these interesting 
facts to be pat on a diagram which every one could understand. He had been 
much puEled at first to understand it, but he saw in the course of a very little 
while what a marvellous power it was which enabled a few calculations with 
figures to be brought down to a certain result, and made available to illustrate 
a familiar principle. It was a remarkable illustration of the value of the diagram- 
atic mode of treating an occult subject, and making it accessible to general 
intelligence. 

The Chairman (Dr. J. H. Gilbert) said Mr. Scott had referred in the paper 
to Boussingault, and others on the (Jontinentj who had eone into this question. 
It was de CandoUe who had originated the idea of making these calculations' 
but how far he had carried them out he had not been able to ascertain. Bous^ 
singaolt, who had travelled very much both on the European Continent and 
America, tried to calculate it with the view of determining what localities were 
suitable for different crops ; and to illustrate it as far as wheat was concerned, he 
took hal£-»4oien localities in South America, and four or five in Europe, but the 
only means he had were to take the recorded mean temperature, whatever that 
mi^t mean, and the number of days which he estimated the crop took, from its 
appearance above the ground, to ripening, and multiply the one by the other, and 
thus he obtained his aggregate number of degrees of temperature recorded for 
the growth of wheat These figures were calculated, not as they were now doing 
from 42^1 but practically from 32^, for he took all the degrees above O^* Centf 
and multiplied them. His results converted into the Fahr. scale gave something 
considerably over 2000^ record for the ripening of wheat. Hcrv6 Mangon, in 
France, took another mode. He discarded all temperatures below 42° ; but if the 
temperature exceeded 42° he took it down to 32°, and his figures came out con- 
siderably lower than those of Boussingault. Now he (the Chairman) tested 
some twenty-eight years of experimental wheat growth, and taking the dates 
when he considered the temperature was that of fair growth, and ta^ng it up to 
the date of cutting, which m one case was August 28th, he got the average of 
1970P Fahr. over 42**. That was using only the mean monthly reported tem- 
peratures. For about six years they were able to take the daily temperatures 
and in that case it came to 7010°. With regard to those years to which General 
Strachey had referred, he gave his results for 1881 and 1882 calculated by 
the same method, which was very much more exact as giving the ruling tcni- 
peratures of the twenty-four hours. They took merely the mean temperatures 
as calculated in the ordinary way. In the case of 1881 General Strachey*s 
method gave 1623°, whilst taking the recorded mean it came to 1664°. In 1882 
which was a year of very much more growth in the early stages, that was to say' 




General Strachey had worked out, that m the winter there was very little 
difference in the figures taking the mean temperatures in the ordinary way but 
in the summer the ordinary mean was too high by some degrees, and the result 
was that in these calculations they found General Strachev's figures by the re- 
duced mean came lower than reckoning in the rough way tney had been able to 
do before. Now it was a very important question to settle how far these facts 
would be of use or not He had some hopes given him by Generid Strachey 
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that they would be able to carry back these calculations for a number of 
years, so that they might be compared in characteristic years of produce ; but 
until that was done they really could say no more than that it was exceedingly 
important to try how far these facts when ascertained would be of general 
utility or not. But he might illustrate the tendency of the thing yery much in 
the same way as General Strachey had done. He had taken up to uie end of 
the first wceK in July the amount recorded of accumulated temperatures up to 
the present time, and had arranged the districts in England as giyen by the 
Meteorological Office in the order of the hiehest : the Boutii, 1376^ ; Midland 
Ck>unties, 1370°; England east, 1316<'; England north-east, lOSd""; Scotland 
east, 1036^ These were the corn-yielding districts, as they were classed in the 
meteorological records. Here they had by the same data 14 times as nmch 
effective temperature in the south, midland and east of England as in the east of 
Scotland ; in fact, the order in which the accumulated temperatures came was 
really the order of harvest dates. He might say also that the order was the same for 
those five districts for the three preceding years. In their own district they had 
nearly 1400° of accumulated temperature up to the present time, and he belieyed 
that their wheat harvest, about twenty-five miles from London, would be earlier 
than usual, in fact he should not at all wonder if it took place before the end of tiie 
present month. Mr. Scott had quoted a statement of his own, that the highest 
yields, independently of quality, whether com or straw, with the greatest 
amount of luxuriance were always after mild winters, and this was most strikingly 
the case up to a certain date this year, for he told several people who asked his 
opinion that they would have one of the heaviest crops of wheat or of hay for 
many years if the succeeding temperature or rainfall were favourable. Now 
for the Eastern, Midland and Southern Districts they had an excess of tern* 
perature almost from the date of last harvest up to the beginning of April, and 
then there were four or five weeks of very disastrous low temperature, much 
below the average. The result had been tiiat in their somewhat neavy Umd the 
wheat still showed very heavy, with recent rains as heavy as that it had gone 
down ; but the grass was on the other hand entirely checked with the long period 
of low temperature associated also with great dryness, so that they had poor 
hay harvests, but there was a promise of a very neavy wheat produce on any 
thmg like heavy lands ; owing to the great deficiency of wet the light lands 
had been suffering, but so far as the heavy lands were concerned, the very mild 
winter would result in a large amount of growth. How far these breaks would 
interfere with any thing like uniformity as to the total amount of accumulated 
temperature required for the individual crops they would have to find out. Then 
agam, each plant and almost each plant function had its degree of temperature 
below which there was no growth, so that there was a great deal yet to study 
even when they got the facts. There was one other point he would refer to, 
though perhaps the remark would not be very welcome at the Meteorological 
Office. They were now receiving every week a record of the accumulated 
temperature for that week, and of the accumulated temperature from the bnegin- 
ning of the year ; but to study the history of the year or the histoiyof tibe growth 
it was necessary to post all those up week by week, and it would be yeiy useful, 
therefore, that they should have attached totne returns the amount for eveiy week 
of the year, so that they might fill them up as they came. They would then have 
the accumulated temperature excess or deficiency for every week before their 
eyes for the period they wished to study, and the accumulation at one view. It 
might be too much to ask the Office to undertake that, but it would greatly 
facilitate a study of the facts. 

He concluded by moving a vote of thanks to Mr. Scott for his paper. 

Mr. R. H. Scott said he had to express his extreme satisfaction that this 
short paper had produced very valuable remarks from General Strachey and tli^ 
Chairman, who had paid so much attention to the subiect. 

A vote of thanks to the Chairman, moved by Mr. R. B. Grantham and 
seconded by Mr. S. Rostbon, terminated the proceedings. 
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CORRESPONDENCE AND NOTES. 
Stanley's Meteobologists' Rule. 

Mr. W. F. Stanley has presented one of these Rules to the Society, of which 
he gives the following description : — 

As every meteorologist who aspires to more than a local idea of the science 
meets constantly with the svstems of measurement used elsewhere than in 
Great Britain, it is useful to be able to compare immediately other standards of 
meteorological measurements with our own. The Rule presented to the Society 
has on one side a scale from 26 to 32 inches, which gives comparative values at 
all points of barometrical readings in inches and centimetres. To fill up the 
space on this side a scale is taken from Mr. Symons's Pocket Altitude Tables for 
correction of altitude and temperature, also a table of the values of Beaufort's 
scale in lbs. pressure and velocity of the wind. The reverse side of the Rule 
contains comparative temperature values of Fahrenheit, Centrigrade, and Reaumur, 
so that temperature values of any one of these scales may be compared with 
the others at sight. 

Added to the Centigrade scale are certain figures which indicate a method the 
author has found convenient for taking Centigrade degrees by a constant plus 
reading. This he has, however, been informed since he made the present scale 
was in use by Admiral FitzRoy. These constant pZtM reading figures are put in red, 
and placed vertically, so that they do not in any way interfere with other readings. 
All readings by this method are made plus 100°, so that 0^ is 100°, + 10° is 110°, 
— 10° is 90°, and so on. Mr. Stanley has found this method to efiect a great saving 
of time in taking means in a work upon which he has been engaged several years. 
All columns are simply added up, and after being divided by the number of 
observations, two figures are cut off, (equal to dividing by 100), which gives the 
decimal parts. This method, besides being a great saving of time, is less perplex- 
ing than -|- and — signs in addition, ana saves the space of the signs in the 
coTunm. 



ReMABKABLE HAII4T0RM. 

Extract of a Passage from the Annals of the Resuli D3mastv of Yemen in 
South Arabia. Unique Manuscript belonging to the Libraiy of the India Office 
(No. 1311, folio 158 recto, lines 3-11). IVanslated by J. W. Redhouse, Litt. D., 
M .R» A.8. 

<* And in this year (a.h. 695, A.D. 1295-6), in the month of Jumada-'l-awwal (5th 
month, about March), there fell in Yemen a rain embracing the whole country. 
And there was in it a great hailstorm that killed a ^eat number of sheep and 
goats. There fell then a hailstone as large as a small mountain, with projecting 
points, each above a cubit ^30 inches, About) in length. It fell on a moor 
between the districts of Sinnan and R&ha. The bulk of it disappeared in the 
earth, leaving a part visible above the surface. Twenty men coula walk round it, 
who could not see, some of them, some of the others. Another fell in a place 
near to the country of Khawtan, the heart of which forty men tried to lift, but were 
unable. A letter from the governor of R&ha, addressed to the Imam Mutahher 
(Prince of North Yemen then) gave him an account of the rain in which ^e 
hail f eU. 

" It was a marvel of the kingdom of the heavens and the eartL Glory to Him 
whose might created and whose wisdom originated it*' 



Meteoboloot of the Conoo.^ 

The following abstract of Baron Yon Danckelman*8 paper is restricted to the 
observations made at Vivi. This town was one of the first stations founded by 
Stanley, and is situated on the right bank of the Congo, where tiie river ceases 

a^kt^dt^Sui'Outtirjpifuemgfnina, IJg Dr. A. Ton Danckehmn. 
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to be navigable on account of the Yellala rapids. It is distant from the sea by 
about 180 kilometres (112 miles) as the crow nies, flowing at Vivi between chains 
of rocky monntaius, or rather narrow plateaux, rising to an altitude of 300 metrei, 
and covered with long grass and shruDby trees. 

Its longitude is about 13''49' East of Greenwich, and latitude S'^iO' South. The 
altitude of Vivi (Lower Congo) above the sea, calculated from the resnlts of 
different observers, is 113*4 metres. 

The observations mostly extend from May 1882 to May 1883, so that although 
interesting as far as they go, they cannot be considered as giving an accurate 
knowledge of the climate of Vivi. 

The instruments appear to have been carefully exposed, and the results obtained 
may be expressed as follows : — 

The Temperature, The annual maxima correspond to the two greatest altitadei 
of the sun on March 6th and October 8th. The two minima occur in July 
and December. A cold portion of the year, during which time the mean monthly 
temperature is below the annual mean, includes the period from June to Septem- 
ber. In the Lower Congo the season extending from the middle of June to the 
middle of September is undoubtedly the pleasantest, the finest and the healUiiest 
of the whole year. The few days entirely overcast allow of excnrsions or 
shooting parties, while breaking the monotony of life. A blue veil of dry 
fog spreaoing over the landscape, the yellow grasses, the many bare trees, the 
silence of nature alone interrupted bv the cooing of wild pigeons, have a pecnUar 
charm, and recall the fine autumnal aavs of central Europe. 

At Vivi the coldest day of the whole period the ooservations refer to was 
July 11th, 1882, when the mean temperature of the day reached only 64^5. In 
cloudless nights the temperature falls considerably, thus it registered only 53^ on 
July 29th, 1882. During the diy season in 1882 it fell nine times to 59^ or under ; 
in 1883, this occurred omy four times. The hottest day was November 4th, 18C^ 
with a mean temperature of 83^1 ; Uie highest maximum, 97^*1, was registered on 
November 5th, 1882. 

The temperature of the earth at Vivi was observed in the soil of a small cave 
or fissure in a rock on the north-east of the hill on which the station is built. A 
thermometer was driven into it to a depth of 25 centimetres, and read at least 
once a month. The mean of the observations made at the beginnhig of each 
month amounts to 77**'7. 

The temperature of the Congo river near Vivi, taken between 8 and 9 a.m.. 
varied from 77'^7 in September 1882 to 84''-0 in April 1883, throughout a period 
of eighteen months. 

The Humidity exhibited great variations throughout the year, and at times a 
state of great dryness of the air at Vivi has been observed ; on February 4th, 
1883, for instance, the relative humidity registered was 35 per cent., indeed this 
was the lowest degree of humidity recorded. 

Qoude, The author remarks that in the dry season cumulo-stratus indistlnetly 
limited is often caused by prairie fires, these occurring yearly in the d^ season 
throughout the whole of tropical Africa. In the Lower Congo, these fires In^ak 
out in May immediately after the wet season and last till November ; and they 
reach their maximum in September or beginning of October. At night the sl^ is 
often red in five or six places from the reflected light of the conflagration. The 
destruction of grass from fire must be very great indeed, and it is computed to 
amount to 609 millions of tons for that part of the African continent between the 
Eouator and the Tropic; or, deducting lakes, rivers, marshes, &c. there would 
still remain 567 millions of tons of diy grass destroyed by fire. 

With reference to the efiect of the &eB on the climate, the anthor does not 
agree with Cameron, who considers them as occasioning slight partial showers of 
rain. It is possible, the author observes, that accordine to the views of Coulier, 
Mascart ana Aitken, the smoke particles exert an influence in tiie formation of 
clouds, not only on account of the very large volume of smoke emitted, but from 
the influence of the particles on aqueous vapour, and its condensation in small 
liquid globules. 

At Vivi the atmosphere was at times so full of smoke, even when there was no 
fire in the neighbourhood of the station, that it became no longer possible to see 
the heights in the south-west ; the air conveyed a smell of burning vegetable 
matter, and there fell quite a rain of ashes and calcined grass, 
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There forms in the air over these fires large grey-white cumuhus, in which 
electrical phenomena may be observed ; thus the author noticed on October 
30tli, 1882, flashes of light and lightning in a cumulus hovering over an exten- 
sive prairie conflagration to the East of the station. 

Days and nights fine throughout are rather scarce, and even in the absence of 
clouds there is so much vigour in the air that a fine clear night with bright stars 
is an exception. During the period extending from February 1st to 12th, the 
liffht reflected from the soil was so powerful, that several of the Europeans 
inhabiting the station of Vivi suffered from affections of the eyes. 

Direction and Force (/ the Wind.-^From June to October or during the dry 
season, the general direction of the wind at Vivi is from the South-west quarter. 
It is only in the first hours of the morning, and sometimes also in the evening 
daring tne wet season, tliat a slight breeze may be noticed from the North. This 
phenomenon which is quite local, is due to the chain of mountains north of the 
Station. Westerly winds also predominate throughout the wet season, although 
usually much less strong. Stanley has observed that from the beginning of 
February till March there exist in the Bangala country from the 2nd degree 
north latitude to Stanley Pool excessively strong South-west winds, often blowing 
* gale. This same wind was the cause of an accident near Bolobo. in June 1882, 
wnen two of the members of the International Expedition were arowned in the 
Congo. 

The strength of the wind at Vivi exhibits diurnal and annual periods of varia- 
tion sharply defined. As to the former, in general there is very little movement 
of the air shortly after sunrise, so that during the rainy season, to which this 
remark mainly applies, three-quarters of the morning ooservations record calm. 
It is only at 10 or 11 a.m. that a slight breeze is noticed, increasing progressively 
tiU 3 p.m. Then a phenomenon may be observed apparently characteristic to the 
South-west of AfriciL especially during tiie dry season — tnat is, the occurrence 
of strong winds in the evening and at night. This wind often attains a force 
great enough ^5-6, according to the Beaufort Scale) to shake the wooden 
Duildinss. In its annniU vanations the wind reaches its maximum of force in 
Septemoer or October ; however, a secondary maximum is observed in May, 
especially at noon and in the evening. Three minima fall in April, June and 
December. The existence of a double period of the annual force of the wind is 
likewise shown by observations made at other stations, such as Loanda. 

Baine, — ^At Vivi the months of November and April were attended with the 
heaviest rains. The rainy season ceased on May 12tn, 1882, with a heavy storm. 
The &*8t actual rain fell af terwardsj on October 4th, followed by a strong storm- 
shower on November 10th. The ram continued from that time with intervals of 
one or two dry days until November 27th. Then they ceased till December 6th. 
From December 27th to January 1 1th the weather was again dry, with only 0*08 in. 
rain. The weather remiuned completely dry from January 20th to February 16th. 
In March there were several intervals of dry days between the rainfalls, but in 
April rain fell more continuously. The rainy season of 1883 came to an end on 
MWeth. 

Kain in those regions occurs nearly invariably in the form of storms and 
showers ; rains lastine several days in succession, as in Europe, were not observed. 
It never hi^pened that work carried on out of doors had to be interrupted for a 
whole day on account of the rain. 

At Vivi rains are nearly always accompanied by electrical phenomena. More 
northerly, under the Equator in the Gaboon and Camaroon, for instance, there 
are heavy rains wiUiout any electrical display. 

The frequency of the showers appears to increase from the coast to the interior. 
Hail is unknown on the coast, but has been observed by Stanley and others at 
Stanlejr Pool during a storm. 

PeruxUcal Changes in the Depth of the Congo. — ^These changes depend on the 
rainfall, and are considerable in extent. A difference of level of 9 metres is 
observed near the rapids between Stanley Pool and Issan^la, of 4 or 5 metres at 
Yivi, and of hardly 1 metre at Ponta da Lenha. The rise from local rainfall 
appears relatively small, but that which is caused by Northern affluents com- 
menced in 1883 on August 1st, and in 1882 on July 28th. On October 19th the 
water was at least 3 metres above the mean level, or level lasting longest throueh- 
out the year, which is shown by a white mark the deposits leave on the roc&s. 
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The river continued rihing till December, and reached its extreme height that 
month between 6th and 15th. From December 30th the river's level fell rapidly ; 
and a month later, on January 31st, it had subsided by 2i metres. 

Storms, — The influence of storms on the barometer could not be ascertained with- 
out self-registering apparatus, but in many cases forecasts of storms were obtained 
from the weathercock. When the vane points to the East instead of the 
usual South-west, tiie change is nearly alwajrs followed, a few hours later, either 
by a storm or by threatemng clouds, showing that a storm has occurred in the 
neighbourhood. 

Storms from the East or North-east are most frequent, those from tiie North- 
cast are generally the strongest The approach of the storm-wind is easy to 
foretell. Behind heavy dome-shaped storm clouds a segment of uniform grey 
may be seen to rise, corresponding to the rain^-area. The air is calm or a light 
South-west wind blows until the cloudy segment has attained a height of about 7(f 
above the horizon ; then the North-east wind rises in sudden gusts, houses shake 
and clouds of dust arise, a few drops of rain fall, and then the hurricane Uows 
for ten or twenty minutes attended with torrents of rain. Its violence subsides, 
however, very rapidly, whilst the rain and electric discharges last some time longer. 
Some times a succession of storms happen on the same day from different directions. 

The storms observed at Yivi during the rainy period 1882-83 were attended 
with much more lightning than storms are in Europe, though with less roll of the 
thunder. 

Lightning was often seen in the horizon in the evening ; and distant thunder 
often heard without their being any storm at the Station. A feeble electric 
illumination of the clquds was observed several times in stormy nights. 

On the Congo, heavy rains are invariably accompanied by electrical phenomena 
of varying frequency. 



RECENT PUBLICATIONS. 

Amerioan Meteorolooioal Joubnal. a Monthly Beview of Meteorology 
and allied Branches of Study. Vol. I., Nos. 6-6, September-October 
1884. Byo. 

This is a new publication, commenced in May, and edited by Prof. M. W. 
Harrington. It is stated to be the only Journal in America devoted exclusively 
to the science of Meteorology. The principal articles in Nos. 5 and 6 are : — 
The Frost of late May (3 pp.).— Finloy's Tornado Predictions, by G. K. Gilbert 
(6 pp.). — Tornado generation, by H. A. Hazen (4 pp.). — Atmospheric I^mar 
Tides (3 pp.).— Thermal belts, by J. W. Chickering, Jun. (6 pp.). 

Annuaibb de la SocniTi M&t^obolooique de Feanoe. Vol. XXXIL 
Jannary-March 1884. 4to. 

The principal papers are : — Sur le relev6 dcs temperatures minima, par P. 
Cceurdevache (1 p.). — Sur la variation diume du baromdtre k diffSrentes altitudes, 
par C. Andr6 (3 pp.). — ^Th6orie des variations brusques que pr6sentent les conrbes 
du baromdtre-enregistreur pendant les orages, par M. Coust6 (4 pp.). 

Ankali dell' Uffioio Centbale di Meteobologia Italiana. Serie 11. Vol. 
IV. Parts L-m. 1882. 4to. 1884. 

Part I. (292 pp.^ contains the Report of the Council and various papers on 
meteorological ana magnetic subjects, viz. : — Modificazione dell' Igrometro ad 
Appannamento e cenno storico di questo apparecchio, del Dr. G. Chistoni (14 pp. 
and plate). — Pioggia a differenti altesze, ael Prof. D. Ragona (11 pp.). — Sulla 
variazione media della temperatura in Italia con la latitudine ed altexza, del Dr. 
A. Lu^li (29 pp.). — Ricerctie sulla teoria matematica dei venti, del Dr. L. de 
Marchi (19 pp. and plate). — Sul clima di Como, del Frot. G. GUmbara (49jpp. and 

Slate). — Pruni risultati statistici sui presagi del tempo fatti nell' Uffieio Uentrale 
L Meteorologia in Roma, del Dr. A. LugU (12 pp.). — ^Relazione trm alemti 
elementi meteorici ed i prodotti della Campagna in Italia negli anni 1875-79 e 
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1880-82, del Dr. C. Ferrari (48 pp. and map). — Sulla variazionc annuale di tern- 
peratura delle acaue del G<)lfo di Napoli con un* appcndice sullc temperature 
estreme diome nell* Ottobre 1879. 

Pali II. ^738 pp.) contains the daily, monthly and annual results of the obser- 
vations made in Itiuy during the year 1882. 

Part III. (244 pp.) is devoted chiefly to astronomical subjects ; it also contains 
the observations and monthly review of the weather at the R. Osservatorio del 
Collegio Romano for the year 1882. 

Annual Bepobt of the Boabd of Regents of the Smithsonian Institution 
FOB THE Teab 1882. 8vo. 1884. 855 pp. 

The General Appendix contains summaries of scientiflc discovery in particular 
directions. The article on Meteorology ^93 pp.) has been prepared by Prof. 
Cleveland Abbe, and presents a summary oi progress during the years 18^1882. 

BOUJBTINO MeNSUALE PuBBLIGATO FEB OUBA DELL* OsSEBYATOBIO CeNTBALE, 

DEL Real Oollegio Cablo Albebto in Monoauebi. Seriell. Vol. lY. 
Nob. I.-in. Janoary-March 1884. 

Contains :— >Note sulP Eliof otometria di Pier Francesco de Horatiis. The 
anUior describes and recommends the adoption by observers of a photometer 
similar to Roscoe's for the determination of the actinic power of the sim^s rays 
by means of the discolouration of strips of sensitized paper. No results are 

gven, and the paper consists mainly of suggestions for the improvement of Prof. 
raven's instrument — ^Istruzioni per le Osservazioni sul Mare e suUe Brezze. — 
Bnlle variazioni di temperatura secondo le altezze del Prof. Giuseppe Roberto. 
The author believes he nas found a law governing the diminution of atmospheric 
temperature witii height above the Eartn's surface, analogous to Laplace^s law 
with reference to barometric pressure. — Santo della Lettura dell* Influenza 
Lmiare sal Tempo tenuta da Giulio Grablovits. The author, discussing the cloud 
observations m^e at Trieste from 1865 to 1882 inclusive, concludes that the 
moon exercises an influence on the extent of cloud which is invariable at a given 

Slace.— Rassegna Meteorico-agraria delle Osservazioni raccolte nella rete 
[eteorica Salentina nel 1883, del Dr. C. de Giorgi. This is a brief summan^ of 
meteorological observations made at a number of stations in the south of Italy 
during 1883. 

Cafe of €h)OD Hope. Repobt of the Meteobologigal Commission fob the 
teab 1888. Folio, 1884. 70 pp. 

In addition to the usual information, this Report gives in the Appendix— (1) 
Tables of the average rainfall at stations where records have been kept for at 
least five years ; (2) Table of mean monthly temperature at the Royal Observa- 
tory, Cape of Good Hope, 1871-1882 ; and (3) Notes on the disturbances to 
thermometer-readings from local causes, by A. Smith. 

CiEL ET Tebbb. Revue Populaibe d'Astbonomdb, de M]6t£obolooie et de 

Phisiqttb du Globe. Vol. Y., Nos. 11-16, Angost-October, 1884. 

Svo. 

The principal meteorological contents are: — Un hivemage au Spitzberg 
(11 pp.). — ^Recherches sur la natiu-e et la cause des orages (7 pp.). — La varia- 
bility des pluies en Belgique suivant la situation topographique (6 pp.). 

JouBNAL OF THE SooTTisH Meteobological Society. Third Series, No. 1. 

4to. 1884. 

This is the first number of a new series, which it is proposed should be pub- 
lished annudly in March, instead of at irregular periods as formerly. In addition 
to the results of observations for the year 1883, and the Reports of the Council, 
this Number contains the following papers : — Meteorolo^ of Ben Nevis (first 
report), by A. Buchan (24 ppO-— On the various suggestions as to the source of 
atmospneric electricity, by Prof. Tait (3 pp.).— Preliminary Reports on some 
observations made in connection with Scottish Fisheries during the summer of 1883 
(7 pp.). — ^Preliminary work at the Scottish Marine Station, Granton, by J. T. 
Cunningham (1 p.). — Report on the work of the Scottish Marine Station for 
•cienti& reseazeh. by J. T. Cunningham (4 pp.J.— Tidal variations in Tempera- 
ture at the Seottish Marine Station, by H. R. MUl (3 pp.). 



MS 

Philosophical Magazdcb. August 18BL 8fO. 

OmUans a preliminarj notice of a new t— ririne recorder bj Dr. Herbert 
M*Leod,F.K.S. Tbesf^wnUnsconnstaofaeaBenieofizedthatiteaxisisptfalle] 
to the polar axis of the earth, the lent poinlingiiofthwardB. Oppoaite the lena a 
f ilvered sphere is placed* The rajs mm tlie urn are refleetaa mm the sphere 
through tlie lens of the camera cm to the aenaitiTe paper on which a distorted 
image of the son is formed, and the positioaa of ne ]ena and qihere are so 
arranged that the image is a linear one and radiaL Bj the motion of the earth 
the image is carried round in a eireolar are, tracing a carre on the sensitiTepaper. 
Ten seconds of sunshine are sufficient to make an impreerion. One minute'i 
cloudy intenrid will be represented hv a light line iqppMring in tlie lin^. The 
time scale is made bv drawing from the centre of the ciicolar band radial linei 
containing between them angles of 15** representing hours of time. 

Prooebdin OS OF THB BoTAL SociBTT. Yd. JULXVIL No. 888« 8to. 1684. 

Contains: — On the connection of the Himalaja Snow£aU with Dry Winds anc 
Seasons of Drought in India, by H. F. Blanford, F.R.S. (18 pp.). The prindpal 
facts and conclusions set forth in this paper are : — 1. The ei^)erienee of recent 
years offojrds many instances of an unusually heavy and especially a late fall o! 
snow on the North-western Himalaya beins followed by a prolonged period oi 
drought on the plains of North-western and Western Lidia. 2. On tabuli^nj; 
the avenge rainfall of the winter and spring months at the stations of the North- 
wostem Himalaya, year by year, for the lut ei^teen years, and comparing 11 
with the average ramiall of (he North-western Provinces in the ensuing snmmei 
monsoon, it is found that with four exceptions an ezcessive winter predpitation 
on the hills is followed by a deficient summer rainfsU on the plains, and vice vena 
Of the four apparent exceptions, two are found to afford a striking support to th< 
first proposition. 3. The West winds which, in Western and Northern India, an 
characteristic of seasons of drought as abnormal winds, are identical in charaetei 
with the normal winds of the ary season, and i^pear to be fed by descending 
currents from the North-western Himalaya and possibly the western mountaini 

Sinerallv. 4. It is a common and well-known phenomenon of the winter monthi 
at A fall of rain and snow on the North-western Himalaya is immediately 
followed by a wave of high pressure advancing eastwards from the western 
mountains, accompanied with dry cool North-west winds. 5. The conclusion u 
thai All unusual expanse of snow on the North-western Himalaya, whether due to 
tho unmoltod rosiaue of an unusually copious winter snowfall, or to an unusually 
lato fall in the spring months, acts, at high levels, in the summer months, in 
somewhat the same way as the ordinary falls of snow and rain on the Lowei 
Uhnalaya do at low levels in the winter season, and favours the production oi 
dry North*wo8t winds on the plains of Western India. 6. That this dependence 
of dry winds on the Himalayan snow-fidl affords a criterion for forecasting the 
pi^obabiliUos of drought in North-western and Western India. 

PROowiDiNas OF THB BoTAL SoGDSTT OF Edinbubgh. Boesion 1882-88. 8yo 

i\)n tains : — Observations of the Bainband fi*om June 1882 to January 1883, by 
U. U« Mill, B.Sc (10 pp. and plate}.— On the Moon and the Weather, bj 
J. Aitkon (8 pp.). 

IUbiults of Bain and Bivsb OssBByATioNS madb in Nbw South Walks 

DURiNQ 1888. H. 0. BussELL, B.A., F.B.A.S., Gbvemment Astnmomei 

for Now South Wales. 8vo. 1884. ^27 pp. and 8 diagrams). 

This systom now comprises 385 stations. Tne tables give for each station and 

fur eai'h month the rainfall and number of days on which rain fell, together with 

tho total for the year, and the avera^ of lul the records at each station. In 

midition to tho usual rain map and diagram of rivers there is also a diagram 

nhowing ttio monthly distribution of the rain in each square degree of the 

I'otony, The rainfall for 1883 was voir deficient, the average of all the stations 

biting only 17*96 ins. while the mean of the past nine years was 24*55 ins. 

Hymons*! Monthly Mstiobolooioal Hagazinb. Aogaat-Ootober 1884. Svo. 

Tho prinoipal articles are : —The thunderstorms of July 1884 (14 pp.).— On 

tho formation of air bubbles in water by drops of rain, by C. TomuiiBOB, F.B.S. 



BEOBNT PUBXJGATIONB. 809 

{^ pp.). — Meteorology at the International Health Exhibition (6 pp.). — ^The 
thunderstorms of August 1884 (6 pp.). — On the climate of the British Empire 
dnring 1883 (2 pp.). 

TbB PsOOEBDINaS OF THB BoTAL SOOIETY OF QUEENSLAND, 1884. Yol. I. 

Part I. 8vo. 1884. 

Contains : — ^Water supply : Springs and their origin, by J. Falconer (4 pp. and 
6 plates).— On the Bowen Cyclone of 30th January, 18o4,;by J. Thorpe (5 pp. 
and plate). 

The Quabteelt Weatheb Bepobt, 1878. Appendices and Plates. Pub- 
lished by the authority of the Meteorological Council. Official No. 55. 
4to. 1884. 

Appendix II. contains a paper by Lt-Gen. R. Strachey, F.R.S., " On the com- 
putation of the quantity of neat in excess of any fixed base temperature, received 
«t any place during the course of the year, to supply a 'standard for comparison 
with the progress of vegetation ** (20 pp.). 

Transactions of the Hebtfordshibb Natxtbal Histobt Sogibtt and Field 
Club. Vol. H. Part 7 to Vol. HI. Part 2. 8vo. 1888-4. 

Contains : — Report on the Rainfall in Hertfordshire in 1882, by the Rev. 
O. W. Harvey (6 pp.). — Meteorological observations taken at Throcking, Herts, 
daring the year 1882, by the Rev. C. W. Harvey (8 PPO* — Notes on Birds 
observed in Hertfordshire during the year 1883, by J. E. Littleboy ^9 pp.). — 
Report on Insects observed in Hertfordshire during the year 1883, oy F. W. 
Silvester (4 pp.). 

ZkITSOHBIFT deb (58TEBBEI0HIS0HEN GeSELLSOHAFT FUB MbTEOBOLOQIE. 

Bedigbrt von Dr. J. Hann. Band XIX. A.ugast-October 1884. 8vo. 

The principal contents are: — G-ewitterstudien in Italien, von Dr. C. Lang 

il9 pp.). This is an elaborate analysis of the publications of the Roman Central 
(eteorolosical Office on the subject of thunderstorms in 1877, 1878 and 1880. 
The materials are provided by the issue of post cards with a schedule for obser- 
vations on the back. There were 570 observers in 1880, each representing nearly 
£ve square miles on the average, but they are very unevenlv distributed. — Ueber 
kleine unregelmassige Schwaukungen des Luftdruckes nach den Aufzeichnungen 
des Barographen. von A. Schonrock (4 pp."). This paper treats of the slight 
nnevennesses in oarograms, which the author finds to be frequently associated 
with thunderstorms, &c. — Bemerkungen uber die Messungen der Sonnenwarme, 
von Dr. O. Frolich (3 pp.J. This is a summary of a lecture to the Physical 
Society of Berlin, in wnicn the author compares Langley*s and Fdrater*s results 
of the measurement of solar heat with those of his own. — Die Witterung auf 
dem Inselsberge im Jahre 1883 (3 pp.). — Ueber die Bestimmung der Temperatur 
und Feuchtigkeit der Luft, von 6. Wild (12 pp.). This is a reply to Dr. 
Assmann's paper on the use of the thermomitre fronde as a hygrometer in the 
^ril No. of the ZeUsehrift. Dr. Wild declares his own screen to be the only 
one which gives absolutely correct readings ; and the test which he applies is a 
severe one — ^that the indications of thermometers in such a screen are not affected 
more than 0^*1 C. by the introduction of artificial ventilation. He states that he 
has repeatedly proved that sling thermometers are affected by sunshine, and that 
their indications cannot be seriously considered as substitutes for ordinary read- 
ings, in fact this mode of observation should only be emploved by travellers who 
are unable to procure a satisfactory exposure. The author concludes with a 
strong recommendation to apply mechanical ventilation to hygrometers. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEMBER 31, 1883. 



^ ^ ^/^ "^ ^.'Xrt/X^ ^V/\/\ '^ ** 



ftaifARWft ON THE Weathsb dubing thb Quabteb sin>iNa Decbhbeb 318T1 l88j* 

By Jamss Gliubeb, Esq.) F.B.S., fiv. 

The weather in October was cold during the first week and from the i8th to the 23rd, and mild 
I other times, particularly so during the last week of the month. The atmospheric pressure was 
hoTO its ayerage from the 5th to the i3thy and from the a6th, and was below at other times. The 
ky was mostly cloudy, with but little sunshine ; the £blU of rain was less than its average at most 
tations ; there were no thunder storms at stations south of Bolton ; and there were two or three 
It northern stations. Fog was prevalent on seven or eight days at stations in the Midland 
)oimties. Snow fell at H^i&x on five days. 

The weather in November was mostly cold till the 15th, and warm from the 1 6th to the end of 
be month. The pressure of the atmosphere was generally below its average from the 4th to the 
i6th» particularly so on the 6th and a5th. The sky was generally clouded ; there were a few 
nright days only. Rain fell very frequently, and generally in excess of the average. A little snow 
eU at different places north of latitude 5 1^, and rog was pre^'alent at some places on eight or nine 
UjTs in the month. Thunder storms occurred at several stations south of 51^^ and at stationa 
lorth of 54°. 

The weather in December was variable till the i8th day, the temperature being for a few days 
ogether in excess of the average, and then for a few days in defect ; from the zpth day to the end 
>f the month the weather was unusually mild. The pressure of the atmosphere was variable, being 
iltemately above and below till the 32nd, and constantly in excess from the 23rd day. The fiUl 
>f rain was a good deal below the average at nearly every station. Snow fell at a few stationa 
luring the first half of the month. There was scarcely any fog till the 15th, and from this day till 
he end of the month it was unusually prevalent, particularly in the S.E. of England, where fog, 
Tec^oently very dense, and cloudy duU skies were all but constant The sun was scarcely visible 
lonng the last week of the year. During the greater part of this month, whenever the sky was 
lear, there was a peculiar glow of light visible both before sunrise and after sunset, and at times 
yen through the clouds. 

About London till the 7th of October the average dailj deficiency was 5^*6 ; the weather was 
farmer from the 8th to the 17th, the mean daily excess being 2*''o. The six days, October i8th to 
3rd, were cold, being in defect of their mean average temperature by 3^*3, there were then nine 
By% of warm weather, the daily excess being 5^*2. From November 2nd to the 17th the days 
rere cold, the average daily deficiency of mean temperature being i^'l \ this was followed by a 
ke period of 16 days of warm weather, the daily excess being 3^*0; then for six days, from 
November r8th to December 3rd, the weather was cold, particularly on the 6th of December, on 
rhich day it was 9^*3 below the average, the mean daily deficiency of these six days was 6®* i ; this 
raa followed by five warm days, the average daily excess being 4° * 6, then four days of cold, the 
jeficiency being 2^*8 daily ; from the Z9th to the end of the year it was warm, and for these 13 
JIJ8, ending December 31st, the excess was 2^*3 daily. 

The mean temperature of the air for October was 50^*4, beinf o°*p and 0^*4 above the averages 
•f 112 years and 42 years respectively; it was 0^*4 lower than m 1882, 5^*1 higher than in 
881, and 4**' 2 higher than in 1880. 

The mean temperature for November was 43^*8, being 1^*5 and 0^*3 above the averagea of 
:ia years and 42 years respectively ; it was 0^*3 higher than in 1882, 4*^*9 lower than in 1881, 
i&d 1^*3 higher than in 1880. 

The mean temperature for December was 40° "5, being 1^*4 and o®*6 above the averages of 112 
rears and 42 years respectively; it was 0^*4 ando°*7, respectively, above 1882 and 1881, and 
i®* 7 lower than in 1880. 

The mean temperature for the quarter was 44° '9, being 1^*3 and 0*^*4 above the averages of 
113 years and 42 years respectively. 

The mean high day temperatures for the air in October was 57^*1, being i°*o lower than the 
average of 42 years; in November it was 49^*6, being 0^*7 higher than the average, and in 
December was 44^* i, being o°*6 lower than the average. 

The mean low night temperature of the air in October was 44^*5, being i^'o higher than the 
Average of 42 years; in November it was 37^*8, being o''*5 higher than the average; and in 
December was 36°* 2, being 1^*0 higher than the average. 

Therefore, the high day temperature was cold during the day in October, and warm at night, 
in November being warm both day and night, and in December the days were cold and the nights 
warm. 

The mean daily range of temperature in October was 2^*0 smaller than the average, in November 
it was 0^*3 greater. than the average, and in December it was 1*^*4 smaller than the average. 

The mean temperature of the lor in October was 6^*4 lower than in September; in November 
it was 6°*6 lower than in October, and in December it was 3^*3 lower than m November. 

(From the preceding 42 years' observations the decrease of temperature from September to 
October, is 7^* i ; the demase of temperature from October to November is 6^*5, and the deoreaae 
from November to December b 3^*6.) 
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From September to October there wu & deornM of temperatoM at itt&mt loaOi of Jt' t/l 
j'-5, betvecD 51° and ji" of 6°- 1, between ji" and 53° of 6°-i, betw e en 53* and 54° oT ff't, 
and between 54° and jj" of 7°-i. 

^roiu October to November there iras decreaae of tamperatore at itation* aoath of ji" of j''J, 
between 51° and 51" of 6°'e, between 51* and $3' of 7°'4, between $3' and £4° of ^'°j ^"^ 
between si" ""d sj" of 6°'o. 

From November to December there wai a decreue of temperature at atatioiu aonth of Ji° d 
.l"'4, between 51' aiid 51° of »''9, between ji" and jj° of »°-i, between 53° m* 54° "f i"'], 
and between 54° and ss" of )°'4' 
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The pliu (ign ( -1- ) denotea ezceaiea ove 
in the month of October are oppocite t 
In December to N.W. and N.B. 

The miniu sign ( — ) denotes deficiencies below averages. In October the largeat nomben are 
uppOEite to S.W., N.E., and S. ; in November to S^ N-E^ and 8. ; and in December to 8,W, and S. 

Aboat London the mean dailj presrare of the atmogphere till October 4th waa beloiw the attnga 
byo-ii in. daily, friim the e'h to ihe t^lh it was above bj o-jt in. daily, then for la davaftw 
below by o-ioio. daily; from October 26th to November 3rd, it was abov^b; a-i8 in. daily. 
A period of 9 days of low readings foUoived, viz., from November 4th to the i ath, the mna 
amonnt for the 9 dayi being o-jj in. j from the ijih to the 15th, the baroineter leading* were 
above (heir nvemgee by o- 13 in., and on Iho i6th and i;th, thej were o-i6 in. too low; bom 
the 1 8th to the list, the preasnre was io excets averaging o'oS in. 1 for j days h waa bdow tf 
o-jf ia. ; the reading on Kovember astb, was 18-901 inc., being the loirat meaa da&y i«dbf 
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m the quarter ; fWnn KoYember a7th to December and, it was above by 0*33 id. daily, for a days 
it was o* 13 in. too low; from December 5U1 to 9tb, it was daily 0*36 in. too high ; ^m December 
loth to i6tb, it was caa in. below the average ; and from December 17th to the end of the 
year it was high, the average daily excess being 0*30 in. The highest mean daily reading in 
thequaxter was 30*395 ins. on December a5th. 

The mean reading of the barometer for the month of October at the height of 160 feet above 
thelevd of the sea was 39*800 ins., being 0*093 in. above the average of 4 a years; 0*144 i°* 
higher than that in 1883, 0*037 ^' lower than in 1881 ; and 0*095 in. £gher than in 1880. 

The mean reading of the barometer for the month of November was 39*659 ins., being 0*084 '^^' 
below the average <3 4a years j o* 137 in. higher than in 1883, o* 136 in. lower than in 1881, and 
O' 134 in. lower tlum in 1880. 

The mean reading of the barometer for the month of December was 39*983 ins., being o* 195 in. 
above the average of 43 years, 0*490 in. higher than in 1883, o* 163 in. higher than in 1881 ; and 
0*334 ^^' higher than in 1880. 

IVom September to October there was an increase of pressure at stations south of 51° of 
o*i58in. ; between 51* and 53^ of 0*153 in.; between 53** -and 53° of o*i44in. ; between 53® 
and 54* of o* 123 in. and north of 54° of o* 103 in. 

From October to November there was a decrease of pressure at stations south of 5 1" of o * 130 in. ; 
between 51* and 53** of 0*156 in., between 53® and 53'' of 0*156 in., between 53** and 54° of 
O' 173 in., and north of 54° of o* 3io in. 

£^m November to December there was an increase of pressure at stations south of 51^ of 
0*363 in., between 51® and 53' of 0*350 in., between 53" and 53° of 0*336 in., between 53^* 
and 54* of 0*376 in., and north of 54^ of 0*406 in. 

ThMMderttoHM occurred in October on the 3rd at Llandudno, Bolton, and Stonyhurst ; on the 
17th at Stonyhurst ; on the i8th at Bolton, Hall&x, and Stonyhurst, and on the 34th at Silloth. 

In November, on the 9th at Stonyhurst and Silloth ; on the loth at Guernsey ; on the 17th at 
Osborne, Salisbury, and Bath ; on the 3otb at Bath and Halifax ; on the 3 and at Carlisle ; on the 
a4th at Torquay ; and on the 35th at Plymouth, Torquay, Ventnor, and Osborne. 

In December, on the 4th at Somerleyton ; on the loth at Halifax, and on the nth at Bolton 
andHuU. 

Thmmder was heard but Ugkbdng was not iecn in October, on the 3rd at Burslem and Bolton ; 
on the 16th at Llandudno and Halifax; on the 17th at Llandudno; on the i8th at Lancaster. 
In November, on the 7th at Osborne ; on the 17th at Whitchurch; on the 34th at Rugby, and 
on the 35th at Whitchurch. 

Lightning was aeen but thunder too* not heard in October, on the 3rd at Torquay, Oxford, 
Wolverhampton, and Halifax 1 on the 19th at Carlisle ; on the 3oth at Osborne and Stonyhurst, 
and on the 3i8t at Oxford. 

In November, on the aoth at Carlisle; on the 33nd at Lkmdudno and Stonyhurst, and on the 
35th at Guernsey, Torquay, Whitchurch, Oxford, and Rugby. 

In December, on the 3rd at Blackheath, Oxford, Lowestoft, Wolverhampton, and Hull ; and on 
the 6th at Oxford. 

Solar haioi were eeen in October, on the 3nd at Torqoay and Oxford ; on the 5th and loth at 
Torquay; on the nth at Stonyhurst; on the i3th and 13th at Halifax; and on the 33nd and 33rd 
at Torquay. 

In November, on the 5th at Torquay and Oxford ; on the 6th at Torquay ; on the 7th, loth, 
and I ith at Oxfi>rd ; on the 31st at Guernsey ; on the 33rd at Torquay and Oxford ; on the 34th at 
Torquay, and on the 35th and 39th at Oxford. 

In De^^ember, on the and at Hali&x ; on the i3th at Bamct and Ox£>rd ; and on the 33rd at 
Oxford. 

Lunar haloe were eeen in October, on the nth at Torquay and Silloth ; on the 15th at 
Cambridge ; on the i6th at Torquay and Blackheath ; and on the 18th at Cambridge. 

In November, on the 7th at Torquay ; on the i ith at Burslem and Royston ; and on the 17th at 
Torquay and Bolton. 

In December, on the 7th at Blaokheath ; on the i ith at Oxford and Cambridge ; and on the i3th 
at Blackheath. 

Aurora borealia was seen in October, on the 5th at Cambridge, Stonyhurst, Carlisle, and Silloth. 
In November, on the 33nd at Llandudno and Silloth ; and on the 38th at Blackheatii. 
In December, on the ist at Torquay ; and on the 3nd at Torquay and Whitchurch. 

Snow fell in October, on the ist at Cambridge ; on the 3rd, 17th, z8th, 19th, and 30th at Halifisx. 

In November, on the loth at Burslem and Bradford ; on the 14th at Royston and Bradford ; on 
the 15th at Bolton; on the 17th at Rugby; on the 19th at Burslem; on the 3oth at Silloth ; 
and on the 33rd at Marlborough. 

In December, on the 4th at Somerleyton and Hull ; on the 5th at Bolton and Hull ; on the 6th 
at Guernsey, Torquay, Ventnor, Osborne, Southboume, Strathfield Turgiss, Bath, Marlborough, 
Whitchurch, Blackheath, Bamet, Oxford, Burslem, Royston, Cardington, Cambridge, Ruffby, 
Wolverhampton, Bolton, Halifiix, Silloth and Carlisle ; on the 7th at Guernsey ; on the i im at 
Bolton; on the 14th atHali&x; on the 15th at Bolton, Halifax, and Silloth; on the i6th at 
Btnthfield Turgiss and Rugby; on the 17th at Marlborough, Royston, Cardington, Cambridge^ 
«nd Hull ; and on the 18th at Bamet and Rugby. 



UlUttrolaffiaal ToMtt QttarUr tmiatg Deeemier iitl, 1883. 



i 

1 

L 






ii 



III 



I 

I 



1 - 


.,« ;£^'v 


^ss spx =ss ssa SI3 zs» tsss %fs ^8s 8S3 p;; ;s; 


i.a^4r« 


=a5 =52 2S2 aas saa £== 22s =52 iss as- sss ^h 


„ ,™.;-s. 


'.=; ttz iz' tti rs" ::• :;: £:s ss: :sr ::; z:: 


„ ,„™y'-ss,. 


::^ III M. Ill sec::: .M .n > i.;::: 


i 


» 




-1 "^ 




i^ - 


-»- -- - -" — -'- — - ' 


i 


.-. «., ,„ .«, .,« ..- ... .0- --- «- ,.- ..= 


■■sss. 


zzz int: :" sisi: zzt ttt. tzt "t tzt ttt. :■: z:z 


e 

^f 


.™'SS, 


"Jss ' " ' j!sa " ' 3!s3 ssz ' ' ' ftsb " ' issa 


si-a 


'= p3 " ' 'II 1 ' ■ kS= ' 1 ' S^3 IS3 ' 1 ' «B 


. ■;',',■.»■"« 


: s3a f S3 isS SIS SiS i33 SU IH iSS 3i3 sx3 HI 


-IfflMI WM31a'"»H 


mis 32S !E5S a»S 2«I 3CS &££ &3S SSS SXZ 3SS £ii 


i 


M -Trx 


5 ss; si: k: KS £K k: :i: »i: !i; iSi SK n: 


h •— 


^ i^it^ I^:^ t^^i^ ^S? ^an :Si^ l^ni: ^i^^ i^l^i^ l^^il ni^£ ttt 


■••JO J tiw^a 


i li% «£MM i?! 3E3 lie MS SPS SSi Ms SM Ppi 


p 


-»«10J BHQ 


• ^;: i;Hi: :-:; ;;; va ;:; i;; ^ ;;; ;-.» u; 


■-.V 


" ^55 ^Si 5iS asS ^« S&S Bis 8S8 S33 ill S5 J 5!^ 


1 


■•fo.afli'o 




I'™ 




■1-HIBII»J0 


" bSS 329 &SS BSb e^S S3« 9^3 issS SSi) SS3 SS4 «» 


•Uny 




■WMf^ 


" 5SS Ssl fe^^ n= Sik isS ^is B^s SaS 8=2 Ibb i£^ 


■1«|IIH 




1 


•Mntl 


i iSi pp^ HI =ii s§i III IIS iti %t\ tit is| Elf 




i ^%t sis gHS sis lf§ l^s iii £SS S=S s|g §s& ^ss 
- s«iit iies ass iisis asa ass iiiia »8» ii'iie aiiji iias tiit 


III ■.,.„ 


i.=i III III m tU iii iU Hi Hi tU iii u 


..Si"P',S„ 


|gS8SSsrs82-g 


} 
5 





MtUerologieal TabU^ Quarlfr ending December iut, 1883. 29 



= ^aSE3SS3XJS£ 



S8S3 SSrI ^Ss33E:S£SE:^a 3aS SSS 



a Kiass-ssrasasssftsSafc 



^33=223=553 






%^^ 



saKSR »^l! eas as« ' 



iaiSai5«SU3l3sS3i!lli3HS!Sia3a3ia3JS 



-asi 83S sia eaa ig»a aaa g»a ass ssa aaa aaa ass aaa aas 






laiaipsii^spiin 



2|- 
1^ 



3» sasisK 



SSSSK3 93E 



S%$S33S33a3^!i 



S33 S3S S9S 



;%&3% sis^ss ssit 



SSS 7S3 3SU 



3£S;s9! si;i! si; s sail 



SS B?: 3S^ 



lag; 993 355 S9S B»9 



iiijiiiis Rs^ cai' 



ss aaa sb: ii rs rsa itsa ^^s s^ ^ra 



8 ^SB Sn5SKJI«Siii!&K 



^t: si;g 8Jm ssi; is^xi^ 



.sa S^B S3:S 



ass 3?2 :gsa if sis si^vxx 



i^H PS§ I! 



fft SSf S53 



B .511183 SS2 SIS 



j| j iU tU iU tU iU iU tU tU tU Us m m Ui 



3 s a s 8 



I 






ii Si lis If m 



W 5 si 

I'M . ■■. 1 3 

lis ^3 ly sj'J s J 



MtteoraiagietU T^U, Quarter ttuttitg December 3 ut, 1883. 



i ■■" *""""" 


- tU ti' Ul S^? ttt ^tt lit III III III III Itl til til 


3 -mv 


£=s es 1 !;»& s=s a;is S£:2 SS3 ::SS ^3S ^S~ 38K SSS SSS S:Si 


„ .™«y"";s„ 


•tzu>sit!Ktz:s:iuttt-ia tit it: ::■ t-s . . . 


■9BI»0 

|0 imiimiT «"« 


s:: n:: 


ti 


fc 


"=5 =a ' s"= £"a 3=s 5SS :=a =:;• =sa sss S22 =ar ass < ' ■ 


- 


=as -5 ' ■=- sa- •= a- ssa ss- — — -»- •- , r , 


i « 


' " • " • — . . . 


* 


.,=.= -- . .... ..... ... ..-.. «.- ... .«. ... --= s" "J- 1 , . 


■W"ae 




■5 




» " ' Si ' iai IskS ila IfeS lil iSS ' ' " 




• "'ib'SiSSib SilliS'^SiSilU""" 


t j» iiWm ™h 


e 3» Ss I SI! 3i3 113 131 liS 113 8:3 333 333 Sii 333 333 


-,.!fA7.Ji3i<;X 


sas as > ass g«& isa ass ssa aaa saa saa sa& ssa xas aag 


iii 




6 Si! S; 1 "ik s:: liS S!! Ki bbi iti ii! ii! :S! li! iii 


■"•« 


E ::: ii ,::;;; js: iii Sii ii: ::: SiJ ss: :!! ::: ::: is 


■tai m'^a 


5 m li. 35? m m m fn m ?m tn m m m ?« 




Ij -WlOJil^ 


° 9aS ^S ' Sals Sia aaH SE^ aaS S&a S^i a^a ^sl aaa ass sik 


ii 


<■ iig 1%^ i^ i^i '^k k%i k^ III %ii m ikk i^ 11% III 


li 

3 


tmratwa 


' liA feS' IV^ ^ il= "^° ss£ ii= i^: ii^ ShS lu III rr: 


««*iinjo 


° ssa ia' s»3 ?sl sss «♦ sIb sSi: ^ais ^^s ssa i'fk iei Isi 


"I'lDirtm 


" SS3 S«:' E^: 893 S3t> SSS 393 8SS E^i! ^tCS sbs SS3 iiS3 SSi 


1 •>«".« 






1 ■i«-<^ 


• :a; u ' g:; »a a^S a^i ;i^ ill aaS SQl aaUii ila Iii 


■inqtrn 






? 

n 


■M>VM 


i £31 33 1 33e PS3 M^ S^S isS 333 333 !33 !» 133 Ei! fiS 


-« 


, 335 1! , 531 lis B33 iSI S3i »IS 1 , 3 tH sSS SIS 311 Si 
' iaa as iiiia aia aaa aaa aaa aia a ' a ssa aaa aia aaa ait 


Ml ■■«■•" 


ill III ill i« III iU iU III iil sil iU iU iU m 


™s''?'-«H 


1 1 3 s s T 1 T 1 T~ 3 TTT 


1 




1 M'^ sihIiH 

' -^ " a It " j « i '3 1 1 - 

li J um '& H li tiiU ^ "■*: 1 f j: 



Meteorological Taile^ Quarter ending . 





, -» 


r?? ^^S 




^ .^„JiM. 


iSss^ss 




1. .-™V."S, 


iiS .■:: 




,. ,™.,~ss„ 


;=_; £2; 




1 e! 

* 1 ; 


^ 


252 5-2 




A 






•1 


, «» 




>; 






ws, 


ttz Itl 






„.™.?, 


"^kU 




»I miminK 










SSS JSS 




^1' 


s'TSS. 






l! •-•» 




j •*"J»fWil3 


'mm 










1 

: 1 

: l| 
a 1 


-MnH'iiia 


* tit i££ 




tmrnnVta 


•ISIS 




™...K, 


•iSSiS 




■Mnv 


•ss:s 








1 -t-^ilH 


•iissa 




i! 


■OB-a 


jSMSH 




™, 


i 3S1 f;i3 




ll' 1 -ni-R 


ilisll 




•otwiH i» iii»|in 


1 . = 




3 

'S 1 

r 


Hi 

iiM 

km 





mm 


1 








-II 114 Ii 








-(SKl U 




-\% Ui 






1'.. 


4 * s 1 
1^ =--s='^ 




!«=-?= Ii 


J— - 


m^^K 




'At. ''W. 


UU 


atsS=S| 


3 


J 


:JH3:! 




-r.ssi. 


si.|«^ 


- 




Ciiji? 


' 


A- 


Iti^M 


fitti 


SHfilil 


i 




'' 


'i5i!|-2| 


i 


K^I:I=J3 


s 


1 ?i:!« 


?■ 



S=l|l 



!■ = . ilWW^I 



fill ii^isiii 
pill ;H!ffil|. 

f ■•■■1,::l5|-3s-' 
lljll := jf 



i?fD, 



lb 1884. 



TpUoet 
h-werterlj 
' eonntry. 
only tio 

r':«c«u wa« 
^'■r*4 •bow 
^j,»llich the 

.;^.mduigw of 

iJil'^iticQlmrty 
.' UioDg, and 

j;(M moiuh 

iTMaanof 

B-f nin did 

^^Sn di&Qlt 

■jVenige till 
"'toMaroh 
:<!■ From 
^toortem- 

£h It «u 
„ cicQcy of 

A( frmr itailg nifvV *t^W IOdad 



■I higher 
Qt-Febnury 



PABALLELS or • 






ittorological Tablet, Quarter ending Detember jttf, iSSj. 









m 



'I ^^^,: 



-,,yi',^ji3i.ii' 



.1,5? »s; 

ls||t|'|i 



ill 



^1- 

m 

m 



S-1^ n;» M 



•i'a 



rr,u=-»;»iRii>bT,is='ai 



1l uidUL<]w«lon,H°'J. 



It WhltdmnH, tnluhn 



— AJirBRLT Mbtborolooicai. TiMX for difierent Faru 



I 






sill 



ills 

fill 



Eu Of liinruDK 



iill 



■.,^-kl±.[t,,{ 



m 



•■■rP 



METEOROLOGY OF ENGLAND, 

DURINQ THI QUARTER KNDINQ MARCH 31, 1884. 
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TtK¥AI«H OM THX WeATHBB DUBINa THX QUABTEB Sin>IHa MaBOH JIST, 1884. 

By Jambs GfiATimiB, Esq.* FJLS., fiv. 

The weather in Janiiary was remarkable ; on the ift there was a fiedl of snow at manj places 
which was followed bj fine weather till the sand ; this was succeeded by a series of soath-westerly 
fliJeSy and heaTj storms occorred on the 36th and 37th with snow generally oyer the country. 
The month was Tery mild; the mean daily temperature was below the aTcrage on only two 
days, Tis., the ist and 37th, and above on erery other day, and on some days the excess was 
ma large as 10® and ii^ The mean temperature of die month was 43^*9> bdn^ 7^*4 abore 
the ayerage of 113 years, there having been two instances only in this interval m which the 
mean temperature in January was higher, vis., in the years 17^ and 1834. The readings of 
the barometer were high till the ssnd day, when a sudden declme took place of three (juarters 
of an inch by the 33M day, and the readmgs were low till the end of Uie month, particularly 
on the 36th and 37th days. The fiUl of rain was generally in excess at northern stations, and 
alu^tly less than the average at southern stations. 

The weather in February was on the whole fine and open ; till the 34th there were three days 
only whose mean temperature were below their averages, and during the middle of the month 
diere were several days which were spring-like and very warm fbr the season. The pressure of 
the atmosphere was variable till the i6th, and steadily low afterwards. The &11 of rain did 
not differ much from the average, being a little in excess in some places and a little in defiiult 
at others ; vegetation very forwa^. 

The weather in March was cold during the first three days and during the last week, but singularly 
mild from the 4th to the 34th. The atmospheric pressure was generally low till the laUi, and 
high from the 13th ; upon the whole the month was remarkably fine and dry, and very fiivonrable 
for ploughing, spring sowing, and all tillage operations. 

About London, with the exception of 3 or 4 days, the temperature was above its average till 
February 36th, the mean didly excess of these 57 days was 5®* i ; from February 37th to March 
3rd, the weather was cold, the average daily deficiency of temperature being 3^*8. Fhmi 
March 4th to 34th the weather was fine with much sunshine. On the 15th the excess of tem- 
perature over its average was as larse as 15^, and it was 14** on the i6th ; the mean daily excess 
of the 5 days March 14th to Mardi 18th was Z3^ and of the 31 days ending March 34th it was 
5^' 4 ; from the 35th the weather was cold with easterly winds, and the average daily deficiency of 
temperature was 1^*4. 

The mean temperature of the air for January was 43°* 9, being 7^*4 and 5®' 3 above the averages 
of 113 years and 43 years respectively; it was 3°*7, 3^*5, and 13^*3 higher than in 1883, 1883, 
and 1 88 1, respectively. 

Back to the year 1771 there have been but 6 Januaries whoso mean temperatures have exceeded 

43% ▼i*- « 

1796 - 4S**-3 1834 - 44**'4 187s - 43*'-4 

1804 - 43''-3 1846 - 43**- 7 1884 - 43** -9 

BO that back to 1771, there have been only 3 Januaries of higher temperature, via., in 1796 and 

t834. 

The mean temperature of the air for February was 41^*9, being 3^*3 and 3^*4 above the 
averages of 113 yean and 43 years respeetively ; it was 0^*7 lower ^an in 1883, o^*i higher 
than in 1883, and 4^*3 higher than in 1881. 

Back to the year 1771 there have been 34 previous instances of a mean temperature in February 
as high as 41® '9 
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The mean temperature of the air for March was 44^*5, being 3*^*4 and 3*^*8 above the averages 
of Z13 years and 43 years respectively ; it was 8^*4 higher than in 1883, 1^*5 lower than in 1883, 
and i'**9 higher than in 1881. 

Back to 1771 there have been but 13 instances of a mean temperature in March being as high 
as 44** "5, via. : 

1777 - 44***6 1833 - 

1779 - 47®-o 1830 - 

1780 - 49^*3 1841 - 
1815 - 45**-o 1843 - 

The mean temperature for the quarter was 43^*4, being 4^*7 and 3*^*5 above the averages of 
113 years and 43 years respectively. 

Back to 1771 there have been but 3 previous instances of the mean temperature of the quarter 
ending March exceeding 43^*4, via. : 

1833 - 43''S 1846 - 4i*'6 \^1^ - ^^*^ 
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44"- 9 
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2 Oitlks ffeaiA^ during du QuatUr endimg Hank $iil, 1884. 

The mean tempenttare of the quarter ending December 1S83, vu 44^*9 bdnn i''c iIioti At 

iiTcrage ; the mtan tempeimlnre of the dz month* ending Harch 1884, WM 44°*l- Tlie pnrimi 
iaatoncesof the moD tempentoic of these lix moaths ezoeeding 44°, btck to 1771, we: 
'8'9 - 4+°-3 1834 - 44''» "849 - 44"'> 

181J - 4S-S 1846 - 44°-7 1877 - 44°-* 

K> that the penod we hive Jiut pasied, nnk u one of the mimMt on record. 

The mean high day tempentore of the ait in Jannuy tm 47'''8, being 4° '9 lu^ier thao Ac 
average of 43 ^eait, in Fttbriury it »U47°'7, being t*-t higher than tlie sTenge, and in Maid 
ynn ji°'7, being i°'S higher thaa the average. 

The mean low night tempenttare of the air in January WM 39''*, being f°'6hig)ier thaa tk 
iiveiago of 4j fears; in Fehroarf it waa j6° ' 8, being a°-4 higher than the average, and in Hint 
WM if"' 4, being i°'i higher than the average. Therefore the high day temperatnie*, and Ik 
low night temperatures were warm throogEaat the quarter, partiealarif in the awBth «f 
Jaunary. 
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The plus sign ( 4 ) denote* ezcessea over averues t^« latest munben alEDeted niOt Out up 
in the month of January are opposite to N.W. and W. ; in Fehmaiy to B. and S. ; aid 
March to S. and S.E. 

The mina<> sign ( — ) denotes deficiencies below averages. InJaauary the laiwest nnmben an 
opposite to N. and S.E. ; in Febrnair to S.W. and N.E. ; and in March to S/W., H.W., andH. 



On the fFeoAer during the Qiuarier ending March 3 ist, 1884* 3 

Tlie mean tempentnre of the air in January was 3^*4 higher than in December, in February 
it was a^'o lower than in Janoaiy, and in March it was 2*^*6 higher than in February. 

(From the preceding 42 years' observations the decrease of temperature from December to 
January is 1*4, the increase of temperature from January to February is 1^*1, and the increase 
from February to March is 2° * i.) 

From December to January there was increase of temperature at stations south of 51° of 2° '6, 
bmween 51" and C2^ of 3° '3, between 52° and 53** of 2® '8, and between 53** and 54° of 2° 'a, and 
northof 54°of 2*^*3. 

"From January to February there was a decrease of temperature at stations south of 51® of 
1**49 between 51° and 52® of 2"'o, between 5a" and 53** of i°*8, between 53° and 54** of 2"'i 
and north of 54® of 1^*9. 

From February to March there was an increase of temperature at stations south of 51^ of i°*o, 
between 51* and 52° of i**'8, between 52** and 53° of 1^-9, between 53° and 54" of i°'7, and 
north of 54** of !*»• 8. 

The mean reading of the barometer fisr the month of January at the height of 160 feet aboye 
the lerel of the sea was 29*915 ins., being 0*163 in. above the average of 43 years, 0*180 in. 
higher than in 1883 ; o* 270 in. lower than in 1882, and o* 205 in. higher than in 188 1. 

The mean reading of the barometer Ibr the month of February was 29* 744 ins., being 0*048 in. 
below the average ^ 43 years ; o* 160 in. lower than in 1883, 0*307 in. lower than in 1882, and 
0*083 u^ higher than in 1881. 

The mean reading of the barometer for the month of March was 29*762 ins., being 0*013 ^^^ 
above the average of 43 years, 0*013 ^^' ^^C' than in 1883, 0*081 in. lower than in 1882 ; and 
0*034 lA* lower than in 1881. 

Ftom December to January there was a decrease of pressure at stations south of $1° of 
0*082 in.; between 51** and 52** of 0*078 in.; between 52 and 53' of 0*081 in.; between 53** 
and 54® of o* 150 in. and nor^ of 54* of o* 199 in. 

From January to February there was a decrease of pressure at stations south of 5 1° of o* 269 in. ; 
between 51* and 52° of 0*192 in., between 52° and 53" of 0*137 in., between 53** and 54'' o? 
o* 124 in., and north of 54** of o * 056 in. 

From February to March there was an increase of pressure at stations south of 51^ of 
0-040 in., between 51** and 52' of 0*02 in., between 52^ and 53^ of 0*023 in., between 53*^ 
and 54* of 0*044 in., and north of 54® of 0*042 in. 

Aboat London the barometric pressure was hish till January 22nd, particularly from the 12th to 
the a lit, the mean excess of daily pressure for these la days was 0*62 in., and for 22 days ending 
on the aand was 0*38 in. ; during the remainder of the month it was low, particularly on the 
Sikh and a 7th days, the defects below the average on the a6th, being 0*94 in., and on tho 27th 
0*77 in.; for the 10 days ending Febmaiy ist, it was 0*37 in. Till February i6th the pressure 
was alternately in excess, and defect for a few days together. From February 1 7th to March 
13th, with the exception of a few days, when it was about its average value, it was low, the average 
daily deficiency for these 25 davs being 0*22 in. From March 13th to tho end of the quarter, 
the pressure differed but little m>m its average. 

TktmderMtormM occurred in January on the 25th at Gifemscy, Osborne, Bath, Strathfield 
Tnigiss, Bamet, Lowestoft, Nottingham, Hali&x, Stonyhurst, and Bradford. 

In February, on the 1st at FlymouUi, Totnes, and Torquay ; on the 10th at Bolton, Hali&x, 
and CSariisle ; on the nth at Bamet ; and on the 2i8t at Bolton and Stonyhurst. 

In March, on the loth at Rugby ; and on the 20th at Bolton. 

TliMmUr wtu heard but lightning was not aeen in January, on the 2nd at Stonyhurst ; on the 
nth at Bolton ; on the 25th at Truro ; and on the 26th at Truro and Torquay. 

In Febmaiy, on the 10th at Bamet ; and on the 25th at Boyston and Cambridge. 

JUghining wa$ aeen but thunder woe not heard in January, on the 20th at Halifax and Stony- 
knrst ; on the 21 st at Stonyhurst; on Uie 25th at Bath, Bamet, Oxford, Cambridge, Somerleyton, 
and Wolverhampton; on the 26th at Plymouth, Torquay, Osbome, Bath, Strathfield Turgiss, 
Marlborough, Whitchurch, Blackheath, Bamet, Oxford, Royston, Cardington, Cambridge, Kugby, 
Somerleyton, Wolverhampton, Leicester, Burslem, and Bolton; on the 27th at Guernsey, 
Plymouth, Torquay, Blackheath, Bamet, Royston, Cambridge, Wolverhampton, and Leicester ; on 
the 28th at Leicester ; and on the 29th at B«met 

In February, on the 13th at Leicester ; on the a 1st at Torquay, Burslem, and Carlisle ; on the 
aand at Torquay ; on the 26th and 271^1 at Totnes. 

In March, on the 20th at Liverpool 

Solar haloe were eeen in January, on the 5th and 9th at Torquay, and on the 2iBt at Oxford. 

In February, on the 14U1 at Oxford ; on the aand at Torquay, Bath, and Oxford ; on the a3rd 
at Ozfbrd and Stonyhurst; on the ajth at Torquay and Oxford ; on the 37th at Oxford ; and on 
the 39th at Bath. 

In March, on the ist at Hali&z ; on the pth at Torquay, Oxford, Bolton, and Ualifax ; on the 
loth at Bolton ; on the nth at Bath and ffftltfeT ; on the 12th at Oxford; on the 14th and 15th 
at Oxford ; on the 17th and i8th at Torquay ; on the a3rd at Bath and Halifax ; on the 24th and 
S5th at Torquay, Bath, and Oxford ; and on Uie 30th at Torquay, Bath, and Oxford. 

Lunar haloa were aeen in January, on the 3rd at Cambridge and Rugby ; on the loth at 
Torqnay ; and on the lath at Rugby. 

In Febmaiy, on the 5th at Halifiuc ; on the 6th at Strathfield Turgiss ; on the 1 ith at Oxford ; 
and on the lath at Leicester. 

in March, on the 3rd at Leiceiter and Burdem *, on the 6il^ aX Toi^vvv^-^ , Q^lQt^,^TA^\n^'£^\ 
in tb0 ^ Mt Toiqany, Saiisbniy, Strathfield Turglaa, Max\\>oto\^^\i, OxXot^> \k<i^%\avv^v:,^v«^<tN^:^^^ 

(^Coatiaued at the end oj iU foWWxTx^i ToWU.> 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING JUNE 30, 1884. 
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Bkmaiikb on thk \y gather during the Quarter ending June 30TH, 1884. 

By Jamss GLAiansRy Esq,, F.R.S., ^-c. 

The weather in April was moderately warm at the beginning, but cold with an onuHoal preva- 
lence of E. and N.E. winds after the middle of the month, the barometer readings were low and 
the temperature of the month was below its average. The rainfall was less than its average, — 
there were but very few thunderstorms. The nights were frequently frosty, and snow fell on 
several days at different places. 

The weather in May wns very dry and rain became very much needed, on the whole it was a 
fine, dry, and warm month. T)uring the latter half of the month the east wind was very prevalent, 
llic atmospheric pressure was low during the first week and was generally high afterwards. The 
weather was cold during the first week and at the end of the month, but warm in the middle. 

The weather in June was very cold during the first three weeks, and warm at the end. The 
north wind was unusually prevalent, and the east wind was very frequent, liain fell during the 
first half of the month, aod very little afterwards. The atmospheric pressure was below its average 
during the first 9 days of the month, and was generally above afterwards. 

About LfOndon the mean daily temperature of the air in April was above its average till the 9th day 
(the and being as much as 1 2^*3 and the 3rd 11^*1 above their averages), and the mean daily excess 
of the 9 days was 6** '2 ; it was below from April loth to May 8th, the average daily deficiency of 
these 29 days being 4*''3 ; from May 9th to the 17th it was warmer (the nth and 12th being 13*** 2 
and 1 1 "' 9 respectively above their averages), the mean daily excess being 6*** 9; for 3 days the 
deficiency daily was 0^*5, then for 7 days the excess was 3^*0 ; from May 28th to June nth the 
weather was very cold, the average daily deficiency of mean temperature was 5°'o; from the 12th 
to the 14th it was warmer, being 3^*0 above the average ; from the 15th to the 2i8t it was 3'''o 
below the average, and the 9 days at the end of the quarter were warm, their mean being 2^* 1 
above the average. 

The mean temperature of the air for April was 4$°' 1, being i°'o and 2°*o below the averages 
of 113 years and 43 years respectively; it was i"*;, 2° '8, and o*^ • 8 lower than in 1883, 1882, 
and 1 88 1 respectively. 

The mean temperature of the air for May was 54° *3, being i°'8and i®* 6 above the averages 
of 113 years and 43 years respectively ; it was 1^*2 higher thaii in 1883, 0^*2 lower than in 1882, 
and o'''2 higher than in i88r. 

The mean temperature of the air for June was 58^*0, being 0^*2 and 0^*9 below the averages 
of 113 years and 43 years respectively; it was 1^*0 lower than in 1883, 1^*5 higher than in 
1882, and o^'7 lower than in 188 1. 

The mean temperature for the quarter was 52''' 5, being o*''2 higher than the average of 
1 13 years and o**'4 lower than the average of 43 years. 

The mean high day temperature of the air in April was 54**' 3, being 3° '3 lower than the 
average of 43 years, in May it was 65° '7, being i^'S higher than the average, and in June it was 
69° '3, being i°'6 lower than the average. 

The mean low night temperature of the air in April was 37° 'i, being 2'''o lower than the 
average of 4^ years; in May it was 43^*8, being o°' 1 higher than the average, and in June it 
was 49°' I, being o°*8 lower than the average. 

The mean daily range of temperature in April was i°'3 lower than the average, in May 
it was 1^*4 higher than the average, and in June it was 0*7 lower than the average. 

The mean temperature of the air for April was o'*'6 higher than in March, in May it was 9*'* a 
higher than in April, and in Juno it was 3°* 7 higher than in May. 

(From the preceding 43 years' observations the increase of temperature from March to April is 
^®'4, the increase of temperature from April to May is ^'^'6, and the increase fVom May to June 
IS 6*** 2.) 

From ^larch to April there was an increase of temperature at stations south of 51° of o®'3, 
between 51° and 52 of o''^, between 52° and 53''of o''-9, between 53° and 54** of i°*3 ; and 
north of 54** of i°-7. 

From April to May there was an increase of temperature at stations south of 51° of 7** '3, 
between 51* and 52° of 8'-8, between 52^ and 5^° of 8®-2, between 53'' and 54"* of 6°-9, and north 
of 54" of 5° -3. 

From May to June there was an increase of temperature at stations south of 51® of 4® '3, 
between 51^ and 52° of 3*'-9, between 52° and 53** of 3*** 7, between 53° and 54° of 4°'5, and 
northof 54**of 6'*'4. 

The mean reading of the barometer for the month of April at the height of 160 feet above 
the level of the sea was 29*645 ins., being 0*107 in. below the average of 43 years, ©•i8i in. 
lower than in 1883 ; 0*043 in* higher than in 1882, and o* 127 in. lower than in 1881. 

The mean reading of the barometer for the month of May was 29 '824 ins., being 0*033 in. 
above the average of 43 years ; 0*040 in. higher than in 1883, 0*051 in. lower than in 1882, and 
o* 105 in. lower than in 1881. 

The mean reading of the barometer for the month of June was 29*857 ins., being 0*05310. 
above the average of 43 years, 0*064 ^^» higher than in 1883, o* 122 in. higher than in 1883, and 
o'osi in. higher than in 1881. 
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Frcm Mirch to April then iru • docreaw of pnaiore at ati 
between jl" knd jl" of 0'io6 in., between 51'' and S3* of o 
o'oiS in., vid norui of 54° of o'oii in. 

Ftum April to Mftj there m» an increase of preuore at itationi uiath of 51° of o-)oi)in.. 
between Ji" and $2° of o- 185 in,, between 51° Md 53= of o' i|4 in., between 53" ud 54° of 
o' 1 11 in., and north of 54° of 0'ci33 in. 

From Maj to June there wai an incresM of preanre at itatjoni lonlh of 51° of 0-035 i°*> 
between 51° and 51" of 0-04^ in., between %*" and 5.1° of 0-045 ^1 Iwtween 53" and $4° 
of o-ogiin.,andnorth of 54° of 0*1)3 i». 
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Hie pins sign ( 4- ) denotes e 
in the month of April are oppocite to S. and N.E. ; in Hbt to E. and W. : and in Jnne 
to N., N.W., and W. 

The minns sipi ( — ) deootea defldendes below BTeragei. In April the laigeat nnmben are 
oppodte to B.W. and W. ; in May to N. and N.B. ) and in Jane to B.W. and S. 

About Iiondon the barometric preunre in April was below its BTerage till the 8th dajr ; the mean 
deflciency was 0-31 in, ; &om the 9th to the 14th the mean exoess waao-ii In. dailj ; for 5 days 
theie was a defieiencj of O'oi dailj. From Apii! 15th to the 13rd the departsres ftum the 
■Tenges were vtiy small. From April 14th to Maj 6th the b«Ton<eler wmi low, dw avenge 
dailr deficiencj waa o ■ 13 In. From Majjih to the 16th there was an ayenge daflj exceea of 
o- li in. t for 3 days a deficiency little differing from the average. Pron) Ukj loth to the end 
ofaemoath the preunn was in excees, averaging o']6 in. daily; from jnne ist to theotb the 
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above its average, excepting the 34th, which was sUghtly below, and the mean daily excess of this 
period was o* 19 in. 

Thunderstorms occurred in April on the 1st at Halifax; on the 2nd at Blackheath, Royston, 
CardingtOD, and Bradford ; on the 3rd at Barnct, Cambridge, Barslem, Halifax, and Bradford ; on 
the 5th at Lancaster. 

In May, on the 4th at Cardiugton, Cambridge, and Rugby ; on the 5th at Osborne, Stratfield 
Torgis, Whitchurch, Blackheath, Bamet, Oxford, Cambridge ; on; the 6th at Torquay, Cambridge, 
Somerleytou; on the 12th at Ventnor, Osborne, Whitchurch, Blackheath, Bamet, Oxford, 
Royston, Cardington, Cambridge, and Rugby ; and on the 24th at Bath. 

In June, on the 5th at Blackheath, Bamet, Oxford, Royston, and Burslem; on the 6th at 
Stratfield Turgis, Rugby ; on the 7th at Southboume, Bath, Oxford, Wolverhampton, Burslem, 
Bolcon, Halinx, Bradford, and Carlisle ; on the 8th at Osborne, Bath, and OidPord; on the 28th 
at Torquay, Osborne, Southboume, Bath ; on the 29th at Quernsey, Ventnor, Bath, Stratfield 
Tnrgi?, Whitchurch, Oxford, Bedford, Cambridge, and Rugby. 

Thunder wcls heard hut lightning was not seen in April, on the 2nd at Whitchurch and Stony- 
hurst ; on the 3rd at Lowestoft, Bolton, and Stonyhurst ; on the 5th at Burslem and Halifax ; on 
the 27th at Bamet ; on the 28th at Wolverhampton and Burslem. 

In May, on the 5th at Royston, Cardington, Rugby, Wolverhampton, and Hull ; on the 6th at 
Hull ; on the 12th at Totnes and Torquay ; on the 19th at Rugby ; on the 24th at Guernsey and 
( )sborae. 

In June> on the 2Dd at Stratfield Turgis and Silloth ; on the 3rd at Silloth ; on the 4th at 
Bath ; on the 5th at Stratfield Turgis and Wolverhampton ; on the 6th at Royston, Cambridge^ 
and Hull ; on the 7th at Cambridge and Stonyhurst ; on the 8th at Rugby ; on the 28th at 
Torquay ; and on the 29th at Torquay, Stratfield Turgis, and Royston. 

Lightning was seen hut thunder was not heard in April, on the 2nd at Bamet and Oxford ; on 
the 4th at Oxford; on the 14th at Stonyhurst. In May, on the 3rd at Cambridge; on the 4th at 
Hull ; on the I2tli at Torquay and Blackheath; on the 24th at Totnes, Torquay, Marlborough, 
Whitchurch, Oxford, Burslem, and Halifax ; and on the 25th at Guernsey and Truro. 

In June, on the 2nd at Oxford ; on the 28th at Plymouth, Torquay, Whitchurch, and Royston ; 
on the 29th at Torquay ; and on the 30th at Guernsey. 

Solar halos were seen in April, on the 4th at Oxford ; on the 5 th at Halifiix ; ou the 6th at 
Torquay, Bath, Oxford, Halifax ; on the 1 7ih at Torquay, and on the 30th at Hull. 

Jn May on Uie ist at Torquay, Bath, and Halifax ; on the 3rd at Oxford ; on the 5th at Oxford 
and Stonyhurst; on the 7th at Oxford ; on the 15th at Hali&x; on the i8th and 19th at Oxford ; 
on the 24th at Torquay and Halifiix. 

In June, on the nth at Halifiix ; on the 15th at Torquay ; on the 25th and 26th at Haliftix. 

Lunar halos were seen in April, on the 3rd at Torquay and Halifax ; on the 4th at Hall ; 
on the 5th at Stratfield Turgis ; on the 6th at Bath. 

In May, on the 8th at Oxford ; and on the 9th at Oxford and Cambridge. 

In June, on the 6th at Cambridge. 

Aurora horeaies were seen in April, on the 24th at Oxford, Cambridge, Hali&x, and Stonyhurst. 

Snow fell in April, on the 17th at Whitchurch, Oxford, and Cambri^^ze ; on the i8th at 
Halifax, Hull ; on the 19th at Bath ; on the 20th at Oxford ; on the 21st at Bath and Cambridge ; 
and on the 23rd at Lowestoft and Somerleytou. 

In May on the 3rd at Halifax ; on the 5th at Whitchurch, Blackheath ; on the i8th at Carlisle. 

Hail fell in April, on the 2nd at Oxford, Royston, Cambridge ; on the 3rd at Halifax ; on the 
5 th at Torquay, on the 13th at Royston and HuU ; on the 14th at Bamet; on the 17th at 
Torquay, Bath, Blackheath, Bamet, Cardington, Rugby, Lowestoft ; on the i8th at Hull ; on the 
20th at Cardington; on the 2i8t at Osbome, Whitchurch, Bamet, and Cardington ; on the 22nd 
at Bamet, Royston, Cambrid^, Hull ; on the 24th at Blackheath, Royston, Hcdl ; on the 26th at 
Torquay ; on the 27th at EUdifax ; on the 28th at Rugby ; ou the 29th at Hull, and on the 30th 
at lioyston and Rugby. 

In May, on the ist at Stonyhurst ; on the 2nd at Bolton ; on the 3rd at Stratfield Turgis 
Cardington, Cambridge, Rugby, Bolton, Halifax, and Stonyhurst; on the 4th at Cardington, 
Rugby, Wolverhampton, Burslem, Bolton, Halifieuc, Hull, Stonyhnrst, Bradford, and Carlisle ; on 
the 5th at Torquay, Ventnor, Osbome, Stratfield Turgis, Whitchurch, Blackheath, Oxford, 
Royston, Cardington, Cambridge, Rugby, Somerleytou, Wolverhampton, Burslem, Bolton, Hali&x, 
Hull ; on the 6th at Cardington, Somerleytou, Halifax, and Hull ; and on the i8th a!nd 20th at 
Carlisle. 

In June, on the 6th at Truro, Oxford ; on the 7th at Truro, Rugby ; on the 8th at Oxford and 
Hali&x ; on the 29th at Oxford. 

Fog prevailed in April, on the 2nd at Torquay ; on the 7th at Bolton ; on the 8th at Oxford ; 
on the 9th, 10th, nth, 13th, and 27th at Bath ; on the 29th at Osbome, Bath, Blackheath, Bamet, 
Cambridge ; and on the 30th at Lowestoft. 

In May, on the 2nd at Guernsey ; on the 7th at Stonyhurst ; on the loth at Totnes, Torquay, 
and Batik; on the nth at Guernsey; on the 12th at Guemsey and Bolton; on the 13th at 
Guernsey and Bath ; on the i6th at Guemsey and Ventnor ; on the 17th and 20th at Guemsey ; 
on the 25th at Guernsey, Torquay ; and on the 27th at Cambridge. 

In June, on Uie 7th at Bath ; on the nth at Guernsey, Torquay, Ventnor, Bath; on the 12th 
at Guemsey, Bath ; on the 17th at Bath ; on the 23rd and 24th at Guemsey; on the 25th at 
Bolton ; on the 26th at Guemsey; on the 27th at Ventnor ; and on the 28th at Guemsey. 
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METEOROLOGY OF ENGLAND, 

DURINQ THE QUARTER CNDINQ SEPTEMBER 30, 1664. 



Behabks on the Wuthbr DUBora ths Qdabteb bnduiq Sept. 30TH, 1 884. 
Bf Janh Guuhxb, Bi4, F.It.8., ftv. 

The weithei in July ma wuni tt the begianiD^, bat cold thnn the nth dsj till maz the end of 
the month, the btrometn' reading! were generallj low trom the 4th to the 14th, and run fell 
freqaeDtl; betireen the«e da;g ; the three preceding months hsTing been dry, the cmin wu welcome 
u all the green crops needed It; it exceeded iti mverage for the month at most ptscee, and ■oma- 
what retarded the gathering in or hay. and at the end of the momh some grass remained oncut. 

The neather in Angnit wai generally One and hot, the temperature rose above go" on different 
dayi at difierenl placei (see table below) ; the resdiogt of the barometer were generally above 
their average! till toward! the end of the month, and ttiere wai but Uttle nun. The weather wa« 
very favonrable for harvest work, and the grain craps were gathered in good condition. 

The weather in September was generally floe, the temperature low during the Sntweek and high 
afterwards, particularly about the middle of the month, lie reading of the barometer was low 
daring the first week, and generally above its average ttMa the S(h day. The rainlhll was small, 
■od the month was favonrabte for completing the hu^esL 

About London the mean dail^ temperature of the air was above its average by 5" • 2 till the 1 otb day 
of July, excepting the 6ih, which was slightly below ; from tbe 1 lib a cold period set in and con- 
tinued till the igth, the mean daily deficiency being i°'4 ) for four days the mean execs* was 4° '5 
daily, then for three days the temperatnre was slightly below its avenge 1 from August 6th to the 
14th the mean daily excess was s°' 9, the 8th day being as much as io°-4, and the nth I3°'5 
aliove their average values; from August ijth to September 8th the temperature was cold, th' 
mean daily deficiency of the«e ij days being l^'l, uid from September 9th to the end of th* 
quarter the mean average excess was ^"-6 duly. 



Tablb showing the Uaxivuh TEMriBiinsn at the sereral Stations on 
AnguU ist and the asth 1884. 
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On looking over tlu« table, and also the general tables, tt will be seen how great the 
difliteneet of maximum daily temperatures have been at the different places on the same day ; 
OD the 1st the temperature exceeded Sj^'o at Cambridge, whilst at I>owestofl it reached 67°- g, 
and at Ltverpool tg'i onlyj cm the 2nd tbe eitiwnes were at Royal Observatory Sj'j, at 
gtonyboTSt 66°- 1 ■ on the jrd there were many places between Usbome and Wolverhamptoa 
with mdings of 70°-o or higher, the highest was 81°' 1 at Koyston ; on this day at IJandudno 
the highest reading was 61°' j; on the 4th there were several stations between Salisbury 
and Nottingham with reading* exceeding 73°' o, the higheat wa« jV-o at Whitchurch, whilst at 
BdtoD the higbeat reading was 6a°-ai on the Stli tanperatures exceeding 74°-o took place at 
puay ttadoni between Tmro >od Bal^ix, the higbeat hetu^ fta° ^ V. Ckiii.'<stv&^, w- ^^<:«' ^>^ '^»^ 



18 0» the ffetUur during Ae QuarUr gmiing September sotA, 1884. 

nuiimum temponlurc at liTerpool wM 6)'''9; on the 6tb tlie extremM were 83° ' 1 at Cardington 
BDcl O?"'© at Liverpool ; on the 7th the eMreme* were 9i°'» at Osbomo and 7i°'7 at TorqaB;: 
on the Sth temperatoreg exceeding Sgl'-o were recorded at sereral Btations beCwecn Saliabary and 
Leicester, tba highest was 93° '6 at CoidingtOD, whil«t at Lowettoft the higheit wu 7o°-e ; oa the 
9th the extreme were 91° -i at Royiton and 73°-o at Torqoi j and SoinerleTton ; an the loth tli« 
eitremM were 89° '9 at Koyiton and 7i°'d at LirerpooL Tlie moit remarkable day ii the nth, 
the highest temperature was 94°'! at Qreenwieh, aeveral atatioiu were aboTe 90", and many 
between Bj" and 90°, on thii day at Torquay the highest temperature waa 70° '7. Un the nth ex- 
tremet were 90°'} at BoyMon and 6;°'7 at Bnralem ; on the 13th the extremea were Si't at 
Wbilchnrehand69°-6aiWalTerhamptoD; on the 14th the higheat wu Si''-a at Cailiale,at LUn- 
dndno the higheit wai 6<°- 1; on the 15th the highest wai 81° *o U Carliile, and at XJTnpool 
65°' ■■ (Cotd'auof on the tilth line from iJu bottom of tht paye.') 



WaKktm 

llAH. 



W>li|iL Ufa 
CaliiFaM 



SS 



o( Wind. 


n-L,. 


a™™. 


Skitkmbkii, 


ISM. 


A«r«.. 


Depw^ure 


.». 


A,™^ 


°S^. 


ISM. 


ATemsa. 


"Tsr 


A. 

E. 


d. 

.n 

.1 


d. 

i 

H 


d. 

- n 


d. 

inl 
3 
s 
3 


d. 

i 


d. 


d. 
1 


d. 

1 





The plus sign ( + ) denote* ezeeuea o' 
in the month of Jnly are opposite to 
September to E. and N.W. 

The minus sign ( — ) denotes deficiencies helow sveraget. In Jnly the largest nmnben an 
oppoaite to S.W. and N. ; in Angmt to S.W. and N. ; and in September to N^. and N. 

On the 16th the extremes were 83°* 1 at Qreenwieh, 8i''-9 at Cambridge, 81° -oat BlBckbeath; 
while at Silloth the highest temperature reached waa 66° "6, at Torquay 67°' 3, at Bradford 7o'''4i 
on the 17th the extremes were 87° -i at Greenwich, 8g°-i at Osbom^ 85''*o at Can^rtdge, at 
LaocastfT 70" 'o, at Llandndno 7i°-o,etBath 7i°*8i on the 18th the highest wero S^'-j at 
Cambridge, 84°*4 at Boston, 84>-i at Qreenwieh; on the igth the extmoM were Bi*-tat 
Boyiton, and 63° -oat Halifax I ontheaeth the hig^iest temperatnre reaehed Si"-! atOsbona, 



On the fFeatker during the Quarter ending September 30/A, i884« 19 

the highest at Liverpool wai 64""'$ ; on the aist the hi^iest was 83''*6 at Osborne, whilst at 
Plymouth the highest was 69^*1; on the sand the highest was 85'' 'o at Cardington, whilst at 
Llandudno the highest was 68*^ ; on the 23rd the extremes were 85°* 5 at Leicester, and 79^*9 
at Torquay; on the 24th the extremes were at Cardington 88° -6, and at Torquay 71°' 7 j on the 
25th the lughest temperature reached was 87^*3 at Boyston, but the highest at Barnstaple reached 
only 61° *o. After this day there was a great fall in the temperature. 

The mean temperature of the air for July was 63** '4, being i***7 and i*'*3 above the average 
of 113 years and 43 years respectively; it was 3^*5 higher than in 1883, 3'''o higher than in 
1882, and 2°*o bwer than in 1881. Back to 17 71 there have been nine Julys as warm or warmer 
than 63® '4. 

The mean temperature of the air for August was 65^*3, being 4^*4 and 3^*9 above the averages 
of 1 13 years and 43 years respectively ; it was 3^*4 higher than in 1883, 5** • 7 higher than in 1882, 
and 6^*2 higher than in 188 1. Back to the year 1771 there have been but thx«e Augusts whose 
mean temperature exceeded 65^*3 ; the instances were: 1780, when it was 65^*7 ; 1042, when it 
was 6s°'4 ; and 1857, when it was 65*** 8. 

The mean temperature of the air for September was S9^'3» being 2^*8 and 2^*2 above the 
averages of 113 years and 43 years respectively; it was 2^*5 higher than in 1883, 5^*0 higher 
than m 1882, and 3^*9 higher than in 1881. Back to the year 1771 there have been 18 Sep- 
tembers whose mean temperature was equal to or exeeeded 59°* 3 ; they were in the years 1779, 
1780, 1795, 1804, 1805, i8io> 1815, 1818, 1821, 1823, 1843, 1846, 1857, 1858, 1865, 1868, 1875, 
and 1880. 

The mean temperature for the quarter was 62^*7, hemg 3^*0 and 2^*5 above the averages 
of 113 years and 43 years respectively. Back to the year 1771 there have been 6 instances in 




1868, when it was 63''*9. 

The mean high day temperature of the air in July was 75® '3, being i*'*2 above the average 
of 43 years, in August it was 78°* 7, being 5°* 8 above the average, and in September it was 
69^*2, being i°*8 above the average. 

The mean low night temperature of the air in July was 53^*5, being o'''4 above the average 
o^ 43 years; in August it was 53^*6, being o''*4 above the average, and in September it was 
51®' 3, being 2° '2 above the average. 

The mean daily range of temperature in July was ai^* 8, bein^ o°'8 higher than the average ; 
in August it was 25^* i, being 5^*4 hi^er than the average, and m September it was 17°' 9, being 
0*4 lower than the average. 

The mean temperature of the air for July was 5^*4 higher than in June, in August it was 1^*9 
higher than in July, and in September it was 6°*o lower than in August. 

(From the preceding 43 years' observations tiie increase of temperature from June to July is 
3^*2, the decrease from July to August is 0*^*7, and the decrease fh>m August to September 
is 4**'o.) 

From June to July there was an increase of temperature at stations south of 51° of 3^*2, 
between 51° and 52° of 4°*i, between 52'' and 53° of 5*'*4, between 53" and 54° of 4°'2 ; and 
north of 54° of 2° '9. 

From July to August there was an increase of temperature at stations south of $1° of 2^*6, 
between 51** and 52** of i°*4, between 52** and 53"* of 1^*4, between 53** and 54° of i°-6, and north 
of 54°of i°-3. 

l^'rom August to September there was a decrease of temperature at stations south of 51® of 
3*»-6, between ci» and 52** of 4*»-3, between 52* and 53** of 4**- 7, between 53** and 54** of 4°*6, 
and north of 54* of 4° -4. 

The mean reading of the barometer for the month of July at the height of 160 feet above 
the level of the sea was 29*780 ins., being 0*014 in. below the average of 43 years, 0*092 in. 
higher than in 1883 ; 0*080 in. higher than in 1882, and 0*045 in. lower than in 188 1. 

The mean reading of the barometer for the month of August was 29*835 ins., being 0*053 in. 
higher than the average of 43 years ; 0*006 in. lower than in 1883, 0*095 in. lower than in 1882, 
o* 159 in. higher than in 1881. 

The mean reading of the barometer for the month of September was 29*835 Ins., being 0*036 in. 
higher than the average of 43 years^ o* 187 in. higher than in 1883, o* 148 in. higher than in 1882, 
0*034 in. higher than in 1881. 

£Vom June to July there was a decrease of pressure at stations soath of 51° of 0*079 in. ; 
between 51** and m^ of 0*089 in., between 52*^ and 53* of o*io6 in., between 53** and 54** of 
o* 139 in., and north of 54® of o* 150 in. 

From July to August there was an increase of pressure at stations south of 51° of 0*049 in., 
betweep 51"* and 52^ of 0*054 in., between 52" and 53° of 0*079 in., between 53° and 54° of 
0*076 in., and north of 54® of 0*078 in. 

From August to September there was an increase of pressure at stations south of 51° of 
0*005 "»•» between 51** and 52^ of 0*009 in., between 52® and 53° «f 0003 in., between 53° 
and 54® of o' 010 in., and north of 54** a decrease of 0*022 in. 

About London the barometric pressure was a little above its average in July for the first three 
days ; from the 4th to the 1 7th it was below, the average daily deficiency being o * 1 2 in. ; from the 
1 8th to the aoth the pressure was o* 13 in. in excess of the daily average ; from the 21st to the 24th 
it was slightly deficient From July 25th to August 17th the excess daily was o* 13 in., the 18th 
and 19th days were below ; ftom the 20th to the 26th the excess over itte average was o* 1 1 in. 
daily. From August 27th to September 7th the mean deficiency equalled 0*34 in. (September 4th 
beii^ as much as six-tenths below its average), and from September 8th to the end of the quarter 
the daily ezceas of atmospheric pressure was o* 14 in. 
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Meteorological Table, Quarter ending June ioth, 1684. 
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